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Alerting Abstract US A1 

NOVELTY - A light emitting device comprises: 

(a) first insulating films formed between the substrate and the light emitting element; 

(b) second insulating films formed in each space between the first insulating films; and 

(c) fourth insulating films formed in each space between third insulating films where 
second and fourth insulating films have smaller stress than respective first and third 
insulating films. 

DESCRIPTION - A light emitting device comprises: 

(a) a substrate (603,606); 

(b) a light emitting element (605); 

(c) first insulating films (612) formed between the substrate and the light emitting 
element; 

(d) second insulating film(s) formed in each space between the first insulating films; 

(e) third insulating films; and 

(f) fourth insulating film(s) formed in each space between the third insulating films and 
the substrate. The substrate is formed of plastic. The second insulating film has a 
smaller stress than that of each first insulating film. The fourth insulating film has a 
smaller stress than that of each third insulating film. 

An INDEPENDENT CLAIM is also included for a method of manufacturing a light 
emitting device by: 

(a) forming a first bonding layer over a first substrate; 

(b) forming a first insulating film over the first bonding layer; 

(c) forming a light emitting element and a thin film transistor over the first insulating 
film; 

(d) forming a second insulating film to cover the light emitting element and the thin 
film transistor; 

(e) bonding fourth insulating films included in a second substrate and the second 
insulating film to each other through a second bonding layer, where the fourth 
insulating films interpose between at least one third insulating film; 

(f) removing the first substrate and exposing the first insulating film by removing the 
first bonding layer; and 

(g) bonding sixth insulating films included in a third substrate and the first insulating 
film to each other through a third bonding layer, where the sixth insulating films 
interpose between at least one fifth insulating film. 

The third insulating film has a smaller stress than that of each fourth insulating film 
and the fifth insulating film has a smaller stress than that of each sixth insulating film. 



USE - Used in an electronic appliance from a video camera, digital camera, 
goggle-type display, car navigation system, personal computer or portable information 
terminal (claimed). 

ADVANTAGE - A stress relaxing film having a smaller stress than that of the barrier 
films is interposed between the barrier films so that a stress of the entire insulating 
films can be reduced. The barrier films sandwiching the stress relaxing film hardly 
suffer a crack due to stress as compared with a single layer barrier film even when the 
multilayer barrier film has the same total thickness as that of the single layer barrier 
film. 

DESCRIPTION OF DRAWINGS - The figure shows a cross-section of a light emitting 
device. 

601, 608 Sealing film 

601a, 601c, 608a, 608c Barrier film 

601b, 608b Stress relaxing film 

603, 606 Substrate 

604a-c Thin film transistor 

605 Organic light emitting diode 

610 Driving circuit 

611 Pixel Portion 

61 2 Insulating film 

613, 614, 620, 621, 630 Gate electrodes 
615, 622, 631 Semiconductor film 

640 Pixel electrode 

641 Light emitting layer 

642 Cathode 
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«M^(203)t- ^a-i^- ^oj. cVD-a. #ef^nV C VD*a. I&fc- ^U^o) Af-g-sj ^ " 

*l°i"-t(203)-£: 7|) 1 7|?K201}-& (peeling) a) 7) S * 4 , ^#(202)°) *fl7l« o]|, ^ 2 71^(201)^1) ^^i 

£ 4i *) «• 4. JSC S)H -i=- 7 ) SV c+ . 



cf-g-oil. ^?1^(203)^-^11 i^)7l- 3b). °i y\ °)1 -M , "HSO^ cluM^ 7J.^<H| sj.^ 

OLED 9) ft ±^3.*] *H-S)^ V\sm *.?}(ifr$qo.3_, TFT) EEfe MIM ixf# ufel^c)- ^4 **' c| 

.ifoj^o] Tj^oi], ^xl-fe OLEDS- 4ej«icf. 5L 3b4M. (206) M]2] TFT(204a)«f **.*m a) TFT^(20 

4b, 204c) 4, OLED (205) 71- t|)£ A^H-SLAl 51a)s|<H 

•-1^. *!<3°+(208)o| 3^34. U<S«)-(208)£- 3. *jjAj oijjr^ij 333. % 

°1 *1 £ ^ (208) -g- *1| # 31-8- 3J-& ofqc).. 

r-HH. £ 3c 6 l| 51*13 uf£|. 7J-0], xfl 2 7l^(210)o] 7l| 2 3^(209)* ^| 1 7)^(201)^1) 3^34 h|s 

& *ja) «ew*i. -n-e-i 7)jj>o] 2 7)^(210) <&i«a -yeis ^l*. 7)# 



■4 2 ^ ^ (209) Sl **3.B.<*\. 7]| 1 3tHr (202)°) -EMHa) *q?)a nfl, £ ^ Vi » aJ & x „^^ ^ ^ fc ^ &# 

74-8 ^- 5J«>1 SE*. 7fl 2 ^t>#(209)^- ^] 3 7l^* flWH^ vl**M; 7fl 3 ^thf 1 ^ ^| 2 

^fJ-^2) 7J|7|<4 ^^1) 7}|»£)^) fJ-i, ^] 3 7 |^-oj Er J- D )# -8-U-S).*) 7))a# Aj-^-Sffe 5jo| ^^.s).^ -g- ^A) ^ El) 

^ 7 'l i 8 5-315630Jt«H| 7|)A|-a #a)o|o)t= ^,oj ^Ttju^j ^-e)^)-^ x h A)^^cf a.cf ^S1^7|) 

^ 2 Slfr£(209)o) "|7 dS) . geloH av ^.oji^ Af^-^o) 10 15/a|S ] o] ^ 0) , ^ ' 

2 7ltV(210) ?4 7 d <?!«1 (208)o) <goj3,. ^ ^^ c j. ^ ^ 7 d )5}A) ? ) 5 is.'7i-<g 



^ 4JA) ^EJloDA), ^) 2 $ ?|-# (209) S) 7|)Stt #C)o)-E) A| ^.ojjo,) ^,] t V£)x| o£ feC f. 71) 1 ^fl- #(202)o) ^ ^TJl 
o|)a) Al|7)^ al|, ^sl A d 6{H| S 7)1^*^ « , naljr, ^) 3 y]^^ ^ ^ 7 ) fl *V 7]) 3 ^?1#o| *|| 2 ^^^(209)2) 
^|7Hfif f]^l 7))7H£)^) ?iJZ Tfl 3 7)^2) h^b] - *,fta|.*| ^ 4-^o| As _ A ^ ^ 2 ^^ #(209)o ] 

'l! 2 ^^(209)# 71)7-]*)^ E}. 7 fl o)<?)o) i;+7ll#oi|Al 7))>)S)7) ^jaj- ^^sf^ =jj o| -^iLSj-cf, 

^ 3d°fl Ea)^ 7^0), ^) , 7)^(201), 71) 2 7)^(210) ^ i& af T-fo)^) ^a^^ ^^,) 

o) -"r^-» ^^^>b 7)^ofl ae||Ai, xfl j 3t^(202)-g- 7fl7l?J-c)-. ^a) ^eii^ai §5 ^ c1#J? 

S}o| S ( ClF;l) 7V ^iJLA) A^-SJJI, ^ ±7 y s)A| 7)-^SAl Af-g-^jCf. cH <?V ^ _°sL 0)2,1 tflJ^o) s)A^ 

7]^.?. 7-1 A)-g-^ - o|cf. oj:^ SL^c.) 7>7,*^ 500sccm(8.35xl0 " c tn 3 /s)S>.S. ^ $il^) «^ 

^^fi- 1 m»| 10Torr(1.3xl0 2 L |)7) 1.3xl0 3 Pa)S- H $ « ^ SJc)-. ^ e) -g-^^ ^-R-(#^o.^. 20 g^. 

uf ^^^7)|, faa ee)#5.efo| S 7}^-c$V ic^-^- « 4a ^ , 3^(202)01 Aj«Ho. 5 o,| % i sH a J^"^ 

^7)* iHH^4. -frAfS|.7|| ^Hl§ ^ AJE . afla^ TFTS) «]JfS i^^A) ^7) «|«-<H| «l ^^-^^ J 5 « 

^A) igElHA-1, 71) J 3^(202)* n i^ffj ^^^)^ S Ofl^^^f 71) 1 7}«(201) S ^0451-f 

203)€- 7fl 1 ^(202)o) ift^S) x))7]m nfl, a) £ ^^^}cf. *j| , ^th#(202)S| 7|]7^ ^ofl zlz} ^nV-^T 

J£^«Fte TFT-s-4 OLED^ 7fl 2 71^(210) -tfofl y-of^^-cf. 
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H 1 ^#(202)°! =l <qx)fr5-tf-*] mmSLZ. «| jjjslji. B^W, ^ 1 ^ ft ^(202)3} ^|7j# ?| sfl $ A Q 

3713) zJ<H*|7l nH^-o^ 7)^°- jfl] i 7|4fh(201) if-q-#?>}c\. H*eM. -g- ^a] ^tfl.^ 

301 ^) zl ^SH^^^Z}^^. I ^1^1 i£fe 3 o|e)-)Sl cH^Ai-i- 7j-x]fe 4 1 7)#(201)-i- 3*11 --r^lfe *l 



o\ *&^°] { 7 |^(201)al 4^ 0 l^°i 3 ^ft *(213H £ 4a°il ^^§€4. *H 3 7|* 

(212)°] 3 =gU-^(213)€- ^-afl *fl 2 ?| *(210)«H] ^^cf. ■£ *?a1 «q|o|A] a ^e^e) 7l#°) ^| 3 7)^(212) 

Af-g^Cf. £LEj- tg*J*>7H, 10UM 5 C -T7 a o^fi] J=^ fi 7).*]- 7)^-. pes (1- 2H fcfl 5 pc 

(!-;M?UmHe), PET(€eHll3!! 31 ell tf'il-ei) <■>)£) £tfe PEN^eHli^ '4. : i^£tt 0 iH)^.5. °)-¥-<>]*] *\) 
3 ?m (2 1 2)-^S*l =r 



-S-^o)a]iL, oJ-HU. #e|fl-°lH S&fe ^1] -if *r*l )sL °l^- c »1 ^ 4 3 ^ "3' 4r (2 1 3) Stir.tf 

A)-8-« Sl^. *l 3 3ft #(213)°) OLEDS^-E-j £ a)], £^7.)- 3>«M^ A>-g-^o} *-u})oj| «||^5lfe % 

rc£ .g. Aj A j ^El]o||A-j t f- t£i= ^ 0^0} nflel<H ^-js-o] a\\ 3 7l VV(212) A J->1! Zl-^, o)$ cj-nj if H|| 

c^'ejE. A |.o|oi] ^i-^^cl.. ^sl-ajcLS, nil e] o-j -g.^ o]g ^*^]| ^.g. 7^]^ ^ 2 y\m(2 

1 2) 4 *)| 3 ^ ft # (2 1 3) a|o) ofl 6^ ? 4 cf. 

a. aJa] igEfloflA^ *J5l^ ^.Sl-S-.?- ol^-ol^l qj-o) *]| 3 7l^-(212)-y-°tl i^&l^ 0 )] S] 5)) Hfl e^ o-] "J (2 1 4a) 
Si*] ^^S| Jl; #e)olu|^l- Jf.'g-SVfe -S"^ ft(214b)°l "H&H ^(214a)A,lo)) ^Aj^nj. ^JaJ^ ^£l-#S. ^ 

^} el-o| ^-^ ol^ a} ( 2 ] 4b) -^-oll i3|E-1^^1 Sl«ll a]|elol ^(2140)5-^ "H el ^^(2 14a), °1 *V e t 

(214b) ^ ufle^ el-(214c)&l ^l#Afl ^Ml^iLS. '2j (2 14) f I ^-f , ^ ?I°H ^(214)°1 
^^-^0] ^i=. z\] 3 7l^(212)°l ^1 3 #(213)* ^fl 2 71^(210)^5. 3L%& i^Hl ^^^c}. 



- a o)aj-^ ufle)^ oj.^.^. ^sj-.^- u)la)°i ^#^1 455.$.*], ^s>#, Aje]ia Aj-^2f#, 

^"i^ ^si-#. ^^-oi-h- "yr^-H-H- -u-^si-g- £ir ■a-r-^-H- -a-^^ fl-^#(AisioN)°i aj.-8.jii t si^-. 

oj-=nl^- Aj-^gj ^31-1-^) UlH^ fe-S- ^ ^iSL^-g: #31 ^7] uH^-^, oRi^ol °]^t Aj-g-S)-^- <S)-£- ^^^1 >^ 

J l -S"^ «K214b)# ^sfl ^1-8-^ -r 'ilcf. ^^l^S., #el"lnlJ=, ^3«, #e)oH^-, 

#£)olPl£L ofali£_ ^^AjoH-^.-f ^, o||S.Al ^x] ^-o) aJ-^--#. ^ o^cf. -g- aJa] ^EljoilA-], ^-^ o) & e\H%-§r 
^l-g-sl-al. oHa^, Hllol^os.*). ^a^uJ- 

^al^. ^5j-# ^ 0.4Pa2l ^Sl^ollA-l 150^^1 -fr^^rr 7^ ^-£.^A^ o)a.?# £ °J a) 7J o.iiMj TgAj 

AjGl-^- «1-H3.«|1 ^-7}SH- ^i&l ^l^.fi- £<a?i ^EllS. EF7J{O.S.A^ ^itlS^. AV^-51-al ^^1^.0}. Aj ^ § A).^ 

2)-«-Sl 7^0^ Gj^r -iJ-O^PaSj iajE^t oJ-Slsl-^lA^ 150°CS ^^£1^ 7)^- ^-J£ol)A^ 5L<yA|?J o_£M]. ^ 

•^S^. ^=.5-<=Hl ^M-sH ^±^}, ojAl-Sj ^^.2)-, ^if H^^l^l^A^ El-7j)0..?.A-J A3E|^.^ Aj^-*H =7"^ 



H|]EJ^ e^(214a * 2 14c) ^zf 0 ! 50nm Ml*) 3<imSl '^^£1 ^^]«- 7j^fe % o) ^j?j-*l-ul-. £ ^a| >gul]o|H t Aj^^. 
^SJ# i^^. ljzmSl ^-S.^- ^Aj^cj., 
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4. <=fi.V.*\, «lle|<H LPCVD^, ^eJ-^ICVD^ ■§■<* s|«Q *§a^ ^ ojc+. 

-Z-n °)$\ 4 (2 14b) -8: 200mn M|*| 2^m^l $*|sj ^'41* ?!°] ajfl-^c|-. -5?- ^ ej] ofl ^ g|o| lm q 

L|-g-o)|, si 4b°!) 44 * 2 3tf$(209H x| 2 7|#(210) -P-sL^lM ?h>l*}£4 ^l|7^cf. ^.cf 

'l!, *H 2 ?J^#(209)-& «f SH?}- ^-<?> *-^°)| 3*]S)o| xfl7i5)jl, rzo)) oj^j ^ 2 7] ^. o] e^s]^. ^.g. s)-g.^VcK 

*.l 2 (209)3] ^a|- ff..-- oj-^o) ^ 7] ^o| ^ e.oj 2 *j fj-^ (209) £ f3-^^]-7\^ 

if- 4c°l) h>s|- #<>|, -t at- n o|^fi] %-&x.\\s\ u}\e\o] n^oj ,g 2 7]ft(2l0)<>| #2ls|fe ^£ & 0 LED# 

•S-sil *ll 3 7)*H) yj-t])s]^ ^<d^°l| *l|**m. af, -g-e) ^o] - „n o| ^ a|.o|o|] afl^gu}. 



°l 4 (2 1 5a) fl-SSJ"!; *! B] €? *)£f-£-£L o)i*o^ nJ-o| -g-u^ o)# n}. (2 , 5b) ^ ^u^M] fi| «H u)|e)o1 ej- (21 
5e) -2.51*1 »)|eH*j-(2I5a)2)-. "g-^ Hi- ( 2 15b) 95 "II cH 4(2l5c)£ ^^fl^AS. lJ-g-*)-(2 1 5) <>| Bf 



# 31^ :.i oi-y-oj n)|e)o| e]-!-^ ?ji.s #^afcf. Hllejo] gj-e.^ av^^ 



^ -S-^ o)?) q-(2l5b)-S- ^^l A >-8-^ =r ^*JJL5-i 0 )-h1 ^a]ofn| S 



•feUI*? "4 0.4Pa^l ---.n|U^ ^«|tf«|A| ISOtJS -ff^l^Tr €.-5L°HM oU.!. ? i £«Ja1?J o.S4a »^ 




"H^H ^*(215a \Jl 215c) 44^1 50nm Ml^l 3//mS] »fl*|2] 7>x| fe Ji ^a) ^c||o|]a1 ^ sl 

4. ^II-V.A), LPCVD^I. *i+*n> CVD'S §-"1 3)8)) ^ <Ucf. *■ ^ 

JS} 6] ft U -U215b)^- 200nm 2^.4 <i>Jftfi) 5}-^ 5J 0) *j^*|.nf. ^. ^a) ^eIHa-1, B^J lwffl sj 
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o] *gq SL1L, 71^(212)* 4-8 -*H 71-9--^ u]w>o)^-i- £* ^ flc*. 



£ *U 1 3 tl" # (202) °1 "1^*1 m)$2.s>. JUla&Sjjl, ^£^W 5.i?-e|-o|H.-8- 7>i-.S. 7)]7l 

Sj^oV, £ °l -?i r 'D 7fl£sH ^11 1 ^th#(202)2| all-S. 91 *l|7] £ U-^S] ^A|7fo)] s^H ^ 

333 SKK *8 1 =S^-(202) ^*1tt ?! 0 1 wJ-f*ai*V*l >l#* 4-6* 'S* *-*l* £ c l 

*°l *H 1 3##(202)^ ^7-)2l- ^|7H^^| J.elH, c]n\o]£..£\ ^-al-olj o^-g. o|*|*| &2E^ xfl , *> 

th#(202)^l T-flfL 9! ^71 #'8* ^^8Vfe f£ft, 7|| 1 ^#(202)2| m|| i 3*J-#(202)2l 4 

A #711 olJ|s| n^AojAi D. t)|7M- *]*«}*1 Tic) fAi-W-, 



^€ «r 514. *11 2 3 ^-#(209) «l*]sl. *|7-|S|fe- ?H «>%WM 7|#*. c}# #ir, i^t 91 ^t°l *ll 
2 ^?]-# (209)^1 ^|7-|s|xj ej-ji, aeflA-j, cjaH^ ^*H1 °J#* rj l *1 *) *ll 2 3t|-*(20 

9)31 AsL 9$ ^11^ "o^* ^Sj-fe #A*l-cf. Et$-, 7fl 2 3^-#(209)^ 7113-7}- 7)1 2 3 (209) *1 AIM *7ll 
olals) h^^j*.^^ n 7)1 7-1 » si-8-*>x] ^-^ 5)0] f-its}^. 



ISAj, 5fl<'|7-j «J°l >JJ-Al^| elsfl x)7))a|^5. SF.fe 7lSj-S|fe -R-7| 7fiS.7l- Tfl l 9! 2 ^^#§(202, 20 

S)-!- Aj-g-'i -t- 5tfr+. ^-7m±S. i YAG M°1^SJ?-H«1 ^1 2 ul££^-7> Aj-g-s]^ 7^^-o)] ^- 7 1 Tfl i 7)) 2 
##(202 9? 209)>H1 sl«H' , -i^ BL^^^-ii 01°]^ a J «l ^^^1^.^, efl°H «fl ^-t^-ft- 7>a1^- 7fli?. ( o^s.*!, aj-^^ 

9j 7lelo)| slsll 7)S}slxl ASL7\ 7)1 l «! 7)1 2 ##(202 93 209) °1 4-8-^4. 



^ 1, A\ 2 9? >j 3 ^U-t-* jq-zj-* ^:^r ^ Sticf. ^J.&l^ '4 ££fe DLC 4 Q 1 ^tl*^ ^1*^ 

«1°11 7)1 ^--3 ^ £j.cf. 

4 1 ^fj" #(202) Hife 711 2 #(209)5r "13)1! -gel§ ^a^^ ^ ojj^ 7]€ v-g- ^ <^7)H)aK t)J i 7-j 

^■#(202) 5£-b ^1 2 Si^-(209)tf.2.£.sl eflo|^ <A*\} "S^* t ■=>) ^"fl. ^1 1 7)^-2] 

-^!*!-7] ^^ai, cji^2| ^ii- i^-sffe- «l^^ ^jEi§ ^-g- Aj:#*|.fe *}tH>ch «1 =8 ^ ^ t)l°| t-?r€ 

z\]o)x] t>i t^I Sfe <g^) ^Alnl S ||»J^ i YAG cfl^l^i EE £7 YV0 4 ?ll »1 ^ 7) A>^.^ ^ ^1 1 ^l* 

°1 ^Slfe- elhlT.) UJ O. 7f ] j 7 J^.g. ^ ^ , ^jfj-^Aj-0.^_ If-A}*)!^ JlEflAi, ^ 1 71^-21 *g-»ll- ^5)] 7fl 

1 ^^#^ 0 | 7lS}-^4. 7)1 2 7l*o] ^-SjSlfe Cll°l^ a d-Sr 7)| 2 7)^ ^-^ 71] 2 ^tf^lS 'ffA^^, .'l 

eflAl, 7|| 2 7|^-2| ffrslf- 7)1 2 ^th#"?> 0 l ?1^€4. ^efA^ ^ i hT-tt 7)1 2 7)^-0.5?. a^ aj^s:. «)-a)^ ^c)^ 

'So| ^ ^-sfl -g-jq-*h^r. s< 3 71** si ^-^liicl. e -?-^H# 71^1 7|*. O.S., # 7)^1 7l*, cfliiA-l, 

-6-2-1 7|*. 7l* Al-g-ej-fe 5I ol Tj^cl. 



«■ efl°)*1 'fl 1 S--fe *fl 2 71** ^-^e)^ 53* *j*&l7l ^sflAi_ ^|o|x^ Hjel *% n> ^ , 7 )^.ai -f r 

<g* ^^*1 ^l^^^tf. llSA-l, A^ 7)^-0) 71] 1 7l*o.5.Ai a>*^ n)| YAG cfl°|Ai(7|-e-4(1064n 

rn). ^i) 2 il^4(532nm). ^1 3 JiiuJ- (355nm) 91 ^1 4 23:iiJ-(266nm) ) 4, ^l^H ci) o| 7) ( n)-^}- : 308nm)7| ^7} 
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*| $>-§• °J*)sl- 0 4 0 * ft4. fr^M^o] «fl, YAG 5fl°M2j 7)-&4, *J] 2 Jl3,s\ ^ xfl 3 jz 

2i4, n^?|*> ? )|^ t xl| 2 jli£4(^=y : 532nm)7|, £*H-°-5 -fi- B) 7)#-§- ^-^-c- 5j o| ^-g-5|£- %^*} 

?l ?HI ^-8-34. 



r.|| 'tf *1 °-5.. iaH, *}) 1 ?)&$4Hi -S-Sfl(<9-^ . 34. 7l-^)-l £-^£-£-"1 (&<#H o.S ^fle>*J) ^ 

1 7)## & S) a| -7| ^ af.^c) ^ oj C | 

^ ! ul^S "4.2.3. o| = <>1^.^ ^Jf-ofl, ^11 ! s)He)?JS| a\%.o\] 9)s\) *||7|*) ^ 



.cl|<j>^ O.S., <ij£ ^7|)ig 8 - 2885225; °0 7]^!£)o| 2Mr C H| 4H| all } 7)#-§ r a] -7| ±~ ^«jo| ^ ojcf. 

-ycl^ 'Jf(SOG)^- Zl^ -g-S] -t-^ofl S]*B 7||7^-^ *fl 1 ££^ ^|| 2 W&&B.*\ A|~g-si 5tfc}, 

JiU, Aj 5)€ i Aj. s ^_ ^ , 2 ^oll a)*fl nfl, ft£ -5d<3"l# afi^fe 5}o) 



«|Vi ^.olH, *J-& -?-*)]. #*|. 50 M)*| 300//D1. aflh 150 <-l)*l 200fai.fi) ^ ofl* 7}*)^ ?)#o) ^ 3 

^-^r>|] £ £.0. a] 5 )a^ 7}*] BJBJ. ^b}o]^ 7 |- ^<>i^ olcf. f-eflS] ^^]^| ^2- *j-*]l~g- 7.J- 
.g-b-M r,|Ej oj-.^ 7)^^ ^ # ^Aj*^ ^.g. o|^c], riE^uf, ^x}7f Xfl 1 «1 ^] 2 7]#4§-Ajo|) :*}$-£|oJ ig ^ 7 | 

Sf* 7|5l# ^|| ? . ^I4j-^- ^l-i-g- 7||isfx| ^jiy, A>^^ ^ coq. 

r i -r 5m. 

I r ^ ^1 2 M ^Eii-i-oflA-], oledsi o).., lS . t£^. -711^0, - ^q.^ ^^©.s-^ A )-g-^ ^. <ycf. 

^ *l «4) * 

°l oh 4^- 1 ^ s| a| o)] t-g- ^ ^ #4. 

(^1| 1 -^A]o|)) 

*ll 1 -t^-MHH. -g- 1>^«»ll 4§ cjuj-oj^sj FPC°I1 cjl?!- ^^^1 ^<^^c)-. 

•T. Sa-fe ^1 1 ^A) ^Ellol] .g. f J.^ c|H).o|^o| igulsiol ofi^- F-AJ^JI ^Uf ^ 2 7^(301)4 

^11 3 7l*(302)* W 2--r ^A^-g- ^Wt l-^iS) 7)*#o|cf. S}-^(303)^ ^* S}J?.«(^^ ^-g- SJ S(3 
04) ?! ?!l")M^r 5)5.(305))°! ^1 2 /|#(301)4 ^ 3 71^(302) ^°H1 ^))^£H Sflcf. 

-SI 5aH)Al, -7-^- *1 5.(304) 4 7||o]c^ -a^- 5)5.(305)7} #rh^-(303)£ =L$\*\) ^^S)<H ^fe 7] ^rAj-ofl ^ 

^K)°"l Si^ -V.a)?VcK liEiq-, aa*. 5)5.(304)2} 7flolS% 5)5.(305)5 If a]^) 2)5^ % ± 

^(303)7} ^^5)o) 7|*3*te tfol# 7|«^o| ^AJ^ - 01,4 o) ^^-olj, S)5.#^ FPC ^-fi-*}oJ SJ 

(303)^)1 014. 

-"i 1 ^ S)^-(304)4 7||o|H^ 5)5.(305)S) ^ Hfl^.-g- 51 5aN i*l€ -?^.of| allftSj*] ^rfecf. 

-th^-. ^31 306-S- FPC« o)» ^-fr*H, ^l<H7|* 3£^SHr rC5.-9-EiS) Al^q a-.a. ^<y. 0 j 5}i^(303) 

^JJ- 515(304) 91 7|Mh-% 5)5(305)^1 



"i 
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£ 5b-& FPC(306)4 Ml 2 7)4(301)4 aJ S 34*14 4^ £ 5a«* 443-2.3. #4444 4&4 4cfl£44. =■ 5c 
^ 5b4 A- A'44 44 44 44£44. 

4;£.4 444 4^4(303), ii^ 4* $3.(304) 4 44JP4 44 4) 5. (305) °1| 448|-2E* 444te 44 

4(310)4 Ml 2 714(301)4 Ml 3 7|4(302) 444 4444 44. 444(311)4 FPC(306)« 44 4444 4 

4. 

M) 2 7|4(30l)4. *U 2 7|4(301)4 444 "1144(310) 4 °H M144 444 4 444 44 444 444 3# 
^P-^^OIS)^ 4444 "J 44 afl 444^- M|4*I4 s^d-. 444, 444 444 "1144(310)4 

44 4 I 34(3i3)-l- f-=il £#*14 4.2-4. 44 4444. 71-?! £44 44(312)# 44 444(3ii)<>fl 3444 

44. 

o|s. t ul)All-(3l0)ol Ml 2 714(301)?-] %'ai?.S. J fEl 444-2.3, £#44 44 "1)44 £ 5a 44 £ 5c<H| 

£434 5)x|dV ii .gj-tg-g. o]o|) 4444 &44. 444-2-3, 444 "H444 Ml 3 7)4(302)4 ^.4-2.3.44 4 

44-2.3 £-44 4 

£ 6a4 #44 443, £ 5a4 £44 44 cln>o|>i« £44^- 44. Ml 1 4a) 7I44 44 444^-4 ^ 

2 7|4 $ M) 3 7]4 44 £47)- 7>.a.44 7>xjil 44 "1)44. #4 444^4 £ 6a4 £44 44 4;o| £.3 451 

3 444 4 44. Mj-et-A^, o]eJ M}-4 444=^4 #44 2.44 7>44 4^-g-e)14, A 4.£4 4°>l 444 4 &4 M) 

44, 4^44 -§--8- 4444 71-44. 444, Ml 1 44 $3)0) 44 444^ ®4 444. ^ 2 44 344 

444 44 444^ 4444 #44 4 44. 



£ 6b4 £ 6a4 £4?! 44 444^4 44£44. 444 ^4*°1 ^1 2 714(301)4 Ml 3 714(302) *g 
A d4<>) Si4. ^7]^)^, TFT*(303a. 303b 'J! 303c)4 OLED(304)7l S.a\S\*\ Sl4. 4-3(309)* *fl 2 714 

(301)4 Ml 3 714(302) 4°14 

"fl2l°l 4(300..). *«i °14 4(306b) a l|2)^l 4 ( 306c) (# Ml ^1^5. ^*4(306)<>14 44!4) 0 1 ^ 2 714(301) 
^ Al-oloi) ^fl^-SlH Xiu}. ul|a)o) 4 (307a). "£3 0 14 4(307b) §J all^ 0 ! 4(307c) (#*H«| 11 

-S-4(307)°I4 4^J4)°I M] 3 7)4(302)4 -^£1 i4t 4 0 H Ml^4°l 

£t, M) 2 34*(305H n d-8-4(306)4 4^r^ 4;4« ^^^^1 Sl£-"1. Ml 3 3 (308) * 1144(307) 

4 4"r4 ^4* 4°1°H M144*H 2)4. 

4-g-ofl. Ml 2 -^4 ^Eflofl -M^4 ^4 ciwi-oi-^o) fpc°11 1)4 < y ; a°) ^^44. ^ 7* Ml 2 -1=14 ^tH^il *1'34 #4 
444^4- FPC71-4S <y^4-b -?--&•§- £. A 14fe 4"d5. 0 14. 

^4^- ttD-5d(403)°l Ml 3 4 4(401) 4^1 MI-5-K14 514. 4*4(402)4 <?!4-i: *14 "114(403)4. Ml 3 7)4 
(401)4°fl Ml 4 4 4^4 ;k 4 §-8: *J A ^s)o) ^cf. u]^-, 444(402)4 44# 44 £ 74 £4^14 

5)4 4. 4444 4M1.SL ^-44 4314 4*4 4°I4 MIM144 Site ^-^ 44 4*1- £444. 

Ml 3 7)4(401)4 444 "114(403) 4°M1 Ml^4 4444 444(402) 4£- 444 4** 4°14 ^14 
^^^o_S- M1444 34 ^4 M1444. 44 A 1. 444 «B4(403)4 3# 4^* f-*ll ^#4^, °I4 A 3£ 44 
£44 ^4(406)# 44 FPC(404)44 £44 44(405)4 3444. 

ti l4. 444 444 44 4(402)4 ^-4^-S-¥-4 ^-44^-S- £#s)^- °\)7) e. 7^ £444 444. 4 44* °H 
M14514 4fe4. 444 o.s, 444 444 Ml 3 7)44 %4 ^44 4 44. 

(Ml 2 44 4) 



- 15 - 



#7||4=-*1 42002 - 0097028 



*l] 2 4*1 41 414. Vr 4»{HI 4^ 41 I 44 *§4}Sl <N)7l- -43^4. 

E. 8a<>lM, *144 4^ 444 u|-(SOG)£-&- <44 0 l4 4| 1 3 9£ (502)4 100 M14 500nm(4 ^4414)4fe 30 
0nm)S) r*)l«- 4514 *1| 1 7|4(501)4°1] U4*I4 44. «I4, # 444I4M. 4^) 44°) *)| ] 7 ] 4(501) -2.5-4 
4-g-£)44. -M<£ 7)4. ^Bl^ 7|4, -^4 7)4 SEfe- *flB}-4 7\%°] cfl43 o_i-l 4-g-*) --p 44. ^J* #>1S*IM 
si tf'jJ ^ 4£ 4, d-.-ilz) 4| 1 7|4(501)4 34] 444 4 5U4. 



S0G4 ^ 5.5.^1, i¥l ja^Ml s|3) A5.n <=>| SOC ^4*1 j'-, =l$- 4 °|3M nil -f el AS.«=1- 4) 

7-14-4 S)S]| 4 ^-44. 4 400t4|4 $4144 SOG 4~£ *g^44. -2- a) o|] ofl a| , lOOrim^ t^JS 

7|4 S0G44 ^144. *tl l 3 4-14502) -2..s!.a-| SOG 4"& $44£ 471-& 444 4?H] 4|44*r 34 44 4. 
4'| SOG g -V-71 SOG 44 i'.-V-7} SOG3-*! 444 4 SlH4, #7fl°fH 44 44^- a1M4 ^ °)fe 4. A 3 
S| SOG7|- 444 51c}. x|l>)^t. j^o] rt] a)-?]sfx| -£4 -SJal^ 44444 ^oJH 5 ?! ££-b CVD»S4| ^«f) «H ^-i 

-3- #5i-ss- ^e)H. 41 i ?I4#4 44 4]t|si nfl, a)]-2-4--b 314 f-.fi.44. 



4-2-°H. Ai.si 4-?-4?! ai?M 44 44CVD4 *eVa4 CVD'g, ^e^tf JEb ^-4VH) 441 41 l 34#(50 

2)4°H $4 £4. 4 4 A MI<>I)4, Ali?- 4-r4?J H.S. a -t (503)4 ^-44^41 s|S1) x)) i ^ 4# (502) 44) 200nm4 -f- 

Hlft 4-514 $4 4 4-. 



44. Al°l 4 44414H, 5L3--4(503)4 4|S.>:4 44444, -2- 441 41444 &44. 4| 1 34#(502) 

s| ^]7-)a| ^)i7^ix| ^:y)-(503)-g- si <a-74MM $W<\ <d^!«|-fe fl*l 

03)-Pr ^11 1 3 th^ (502) °| 41 1 7lJa-(501)2j ^»)^ ^l*t| x||7i^ ufl, xl| i 7]?}-(501) -^^1 *.^f* JJL^E^- 



^-5-°lV, il^^KSOS)^ 0 !! ^4^1- 8b). Si 8b°lW. -7-* S|aM)SJ TFTft(504a, 504b)°l 

-?!- -aAHolAj, TFT (504 a) t- n - ^11^ TFT°H, TFT (504b) t- p- 41 >d TFT ° 14. TFT* (504a ^ 504b) * CMO 
Sir *S^?t4. 

TFT(504a)O A J: 4 (503) 5 ^^5i A 1 ^"^(550)4. ^1 1 ?!^-(550)-& S-^ *rl^'^ ^^4(551)4, ^^4 
(551)4 Tl-jf*^-^- 41^41 4(552)4. 4i.-x|14(552)4 x d^4^^ H^Ja ^^4(553). ^1. ; M?14(553) 

4 ^^4fe "fl 2 #4(554) ■& S^J-^4. 

TFT(504b)^ xll i 7)^(560)^-. 41 1 ?14(560)# 3^4 ^^4(551)4. ^144(551)4 ^#4^4 

4 Vl-s^ 4(562)4, V}5.^4(562)4 344-^4 ^^4(553). ^. 444(553)4 344fe 41 2 ^4(5 

64) -g- -?.444. 

"fl 1 ?l =f'4(550 51 560)4 £441-^-44 44(570)7)- 115:4(503)441 x|)^44. 

3.*-. ^"34(565)4 TFT§(504a ^ 504b)^- Si4 ^4€4. 4- , ?-4] 4(552) ^ 44(570)4 344rr 414(5 
71)4. 45l*l| 4ft (552 31 562)4 ^44xf "114(572) 4 45.41 4(562)4 ^44t" «H4 (573) <4 ^ < a4ft(565. 

551 4 553)4 «-*)] ^-^4 ^14 4 l gft4 <344 tt r^444. 

444(574)-2r 414ft(571, 572 ^ 573)4. 3^4(565)4 il5£4 %444. »14. 5i^|£l4 Sl4tir ^44 OLED 

7)- 4 44(574)4°H ^444. 
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=L-f, ^44(508)4 44 ^444 3 514 *g444. 4<i!4(508)4 -i ^4 44-4 Jt4 ^44 JI44 44fe 5!°) 

4444. 444(508)£- 4^4.^5. ^44 44. 

cf^-oll, £ 8c oJ| si a|£ u>sq- *|] 2 44(510)4 4 2 4 4*(509)-§: -f-41 *fl 1 44<>1| 4 444. €4-^4 44 

o| ^Alo)]o]]A-) afl 2 4^(510) £.3.4 4444. ^ 4 4444. lO^ffli SExr 3 444 -f-*l|-§- 44 ^4 44, °)| 
3.4, PESd-4445- I?-), pc(-§44.Jit-ll4S), PET(#e)o]|^^ el] Efl?_444^) SEfe PEN(#4444 4F-4 
zl]4S)£. TfliS) ?144 *|] 2 44(510)£-34 ^ $14. 

4 2 44^(509)4 *H3-34. 1 44#(502)4 ^4- 44H4 44€ 4. 444"& 444 4 SlJr 
4-g-SHr 5!°] 4-S-44. o.s.. 443 42:4. 4444 44€ *r Si 4. 44, 4 444M4, #444-^4 4 

4-4#44, -§444H 43-4 444 x 44. 4 2 444(509)4 OLED3.-Y-4 4 i 4, 444- 

*i-4(44 «^ H Hi 4444 44)44 4444 4iife- * -7-444 44 ^..3-4 5U4-. 

^ ^Ajc^^Ai, -g- oi-y-oj aflei^ o^-i-oi xfl 2 714(510)44 <?!4€4. -~~?-4-, 44 44 44 4 444 41- 4 
44 4|*€4. 2144-2.3, wiiiil o-) <2j-§-4. -g-^ <^fi) 4iMl 7>*1^- 4444 4 2 7]#(510)4 4 2 3 

^#(509) 44<4 44S4. 

<*)g.*\, £ >ij a) o1| ofl X\ _ ^e)a ^al-g-s. o|J*lo|jj1 q}-o| ^slE|^f>|| al] 2 4 4 (5 1 0) 4°H 444 4(51 la) .2.3.4. 

*§44ai; #444£-# 44 44 4(5iib)4 «ll&H4(5l la)^ *8444; 44^ 4443 4-r44 

44 44 44 4(511b)4 0 l] ^44^4 4«H 444 4(511c)-£-34 *§444. 4444(5tla). 44 444(51 

lb) U 4444(5iic)4 4#*11 44 **)14^3. 444(511)44 4444. -i^. =t 4°H 444(511)4 444 
*U 2 44(510)°! 4 2 31 (509) •§■ *«R ^ll 1 4^*) ^-^^1 3^44. 



1- o|^o| aj) e ) o\ yit-ft ^ -S-S-44. Hl1e)443 ^|]=ls.4, -^^S 14#, ^.^^ 4^4^-. n i^ J \^- 

44#. 4f- D lTr ^4#, ^-f-" 3 )^ 4^4* 4 i r4-0- 4^4 ^ 4# (AiSiON) °l 444 44. 

4 -¥-4^^- 44 *r44 4^ °I4 4(5iib)^- 4-8-S ^ 44. ^4^^.s.. l-el44s., 4h4, ^-^o}>-'li?-. 



4^1^ ; M4# 4* 4 o.4P a e) ^-^*H4 lsoic.?- 4^)^Tr ?I4 ^-^^4 4^5-4 J?-^ 4 2 ^s.^ ^4 

44. 4 4s--? <1 ll 444°=! ^^-4 ^^1- £.4 4 4^5.! 44^-5.4 4444 ^^44. ^.^^ 4^ 

444 ^-f "H, 44 4 0.4Pa^i ^51^^%' 4^4 4°U4. 150°C?- 4451^- 7|4--a-£°)14 4^-^-4 E44?J-2-S-4 
444. 444 4s^cu Jf7h«V4 44:4. °144 ^-^-4. £-44444. 4^-2-^-4 44^4 444^ 

€4. cil4«l^S-, 444 4444 4 7 i^-S.4 4^44 =r 2i4. 



MI144 44(5Ua ?J 5llc) 44°l 50nm vfl^l 3/iBi4 '.^^^ ^7yl)-g. 7}7,]i : - o] *j^44 ^ ^ a| dfl ofl a-| _ ^^-^ ^ 

4-i- 44 iwn4 ^^l* 4£4 §444. 

"1144 4*4 444 ^44^1 4444 4^-4; 44 444 4 444 444°H 4*11 444^11 4^4 4 4 
4. r fls4, 44 LPCVD4, #4—4 CVD4 -«-°i] 4«H 4 44. 

44 44 4(51 lb)4 200nm 44 2wd4 444 444 4-b ^4 4444. 4 44°H°114. #444-^- 44 i/«i4 
4-£4 ^444. 

^)1 1 4 4 2 ai)44*-l-(5iia 4 5iic)4, 44 444(5iib)-=Hl 444. *H 1 444(502)4 ^4 4?-H)4 44 
€ "Jfl, ^4 4444 ^l-S-4^ Af^-4^ ^o) ^A44. 
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LL 8c°fl S.Z.*t&3L OLEDtt 5.^-6} #^*| 2}e)*J ^ °(c]-. g^aj 0./A, A} iS o] ? > ^ ^ 

S. Si <S SI -7|- ?! *| AS. & # v?) ^ a|| 3 ^ flo. u| , o] g jj _ QLED2] AJ Si -VJ °) «! *! *1 ?11 <d 3 cf. 

=MH. _<£ 8d & ll iij ^ ^o|_ -a]) 1 ^^#(502) "| *S|- ^Ai?. aft?) 3 4. 44- aUI^a-), j<j t oi 4 2 7l#S:( 

501. 5)0)4 a« a}o|o|| y,_s± u> ^ ^45-01^5)^^ #SK^4 (HF/NH iF = 00 , 

0.2. o.i)«-)i o il ?]^i^o.| ^ j ^ ( 502) 0 | x|)7-|^uk 

ttH)3jS>xl ij-*)- *JeJfi Aj. S (.4fejo| 2ife CVD«°U 21*11 °|4]<i|-.o£ o|=a]x|7| n]lg. 

ft. a|a|a]|o] 7^ + ofl i 1 3 ft* (502) °l 3 o^l ftft#.5LftEi ^S^l^ o.s <H)^«c|>. Afl l 71^(501)2)- )ii 

•4(503)ftj<l] 1 T)ft#(502)°) ")!, ^.y. £a]^c]-. *fl 1 3#-#(502)Sj ^7] 0)^0]) zfrzj- «J-ej-«.sJ 

"*!-£*!)* £#SR:- TFT&i4 0LED7J afl 2 71^(510) -isMl tf7|| *!«4. 

rr, <H*\Sg.x?.E\ afl l 3ft#(502)* *1M^1 a| ? |-o| ^ j a7 ] 7 ). ^ ^„ ^, 

o|*|7|| n||^.o]] r uflig ^ j 7)^(501) AM £ ^a|o||^ 30]^ a °) 4(14^ 

*Ml*=r, H!i-o n o|^)oj u|)2j-A^ 7 ^K:- x|] 1 7l#( 5 oi)£ 4141 ^-ty*}^ 5»<>| 3?hsM-. 

4*1. £ 9a°l) S=a|^ u)-<4 tfoj, .4 (503) o| a||7l#4. ft *J a| ofl o)] , ^(570) 4 4 1 #**(550 $ 560) 
J£ 9bo|) ,481. ^o|, o|,.VA^ 7H , ^ a o) « ftR) 3 „^ (5I3)ol ^A^cf „J 3 q W( 

513)w -f ^11 3 7l¥l(5l2)<>) ^^1(570)2} ^fi 1 3 ^(550 5^ 560)^1 Ir.#S|^ ^?M1 ?^^cf. 

ft ajahioHa), # eF/, 6 | 7)^-0] ^ 3 7)«-- ( 5iz)AS^ ^ 10//fll 0 ]^a| ^^fl# ^ 71* 

^IXLA , p E s el o,| t |]a ai^), PC(*BmjtM|«»|i2). PET(ffel«H|«a eieflH^olc) pen a) o« a u an' 

J 3 5«-*(5i3)AatA1, o a, *e|o,„| Si afe o^.A) ^ )SL ^ ^ fo] Ay 

SLTxft?' 3 ^^" (513)nl OLEDS^H « "11. ^-^l u|lA] S )^. 7^o 11( ^ 7Wo ^ 

Sr 3 f j-iVJw a, ° I " F *" o| * ^ '•♦^ ^ 3 > ] * H5i2) * 7 « 3 



I I ; f T "° °l^°K514b)«>l ..11 & H "4 (5 14a) -SHI S'JSH; -Ue)^ ^^fi-i o}4<Ha1 i 

3 7|* (5 ,2)«»| ,1| 3 « ft* (5 13)* *4 «l 2 7|^(5iO)AVo. ? . ^^^^ * (M4> ' ' °* 11 

^ D ,^ a^^ # ^ D] . ^*( A ,s.™)°] ir*« -i • 

saHn|i= ovbis, -iis4HtMa, -ii#ai t-^i a F ^.^ * 5Ucf. ft sj" 
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Aja)^. ej-o] ^0.4PaS) #3SMJ7.1 150"CS -Pr^fe 7|?1; -8r£°lH o>s^^- £.<^ a)7Jo. 3.-«) 44 

€4. ^^-8: ^^1-5}^ lit E-yti ^-Efls., cf^o-iiAi ai Ai-g-s}^ ^*9^cv. -a^e -a-^ 

SHg-SJ a A-& °1 0.4PaS| i»l 1*1*8 "U-S) Sl-ojAi, 150-C5. -fr^fe 7)^- *JE«(^ oj-a^.^. £«Ja|^ o..S.*| $ 

^€4. oVse°l ^n^V^ IrteK |i2|- tit SLlMsl^. ^7% clz.a] -ael-^-g- a^sM t*JI 



«112}<H ^-^-(514a 91 514c) 4 Z >°1 50nm MM 3fAii2) 4 $) Sj = 3 °l £- <1^MHM , ^ *M 3- I 
S** s l£- ljfflSj ¥^11 * ^Aj^cf 

4. ojs.^. ^-8- LPCVD^, te^l CVD^ ^<H| IK 1 ^ 2i4. 

-8-^1 4(ll4b)£- 200nm Ml*l 2/ini2) ',<j 9] *f*ll# $} fe a^HJ-cK ^- *Jt-1 ^eJHa], vjo) lAB 

r<^, c||a]*| iy.f.aj wJ-Aft.ll S| «H *fl 3 7)^(512)^4. ^-8-^(514)-!- ^-8fl ^j#r qgJggt).. Al£ 3^*3°] <8 

*H 3 7|^sl <a^-£> ?«4MM ^H-^lJl, .-l=-H s)t||, 4 3 7|^(512)^1 4 JE^-iM &*ttt(580. 
581)* °lfe *1£ ?l7H£S ^#€4. "a^-*(580 §3 581)21 ^-fr ^2:^1 TllftsM 

4. 

*fl 3 7l^(512)^oll #71- (580)^ *fl 1 #^*(550 H 560)4 t?t>H ^>(570)«H| *)) 3 3 &-t- (5 1 3) 

i- Jg-afl #7l*| 3.5. 3#€4. 

o| «J-^o.5L, ^el-^6] 7l4T)-S-(5lO ?! 512) 4<»H 7fl ^11 <H ?KfL^ cJa)-ol^_7)- <>H 3 H 2 7l# 

(510)4 *1 3 71^(512)* $1*11 *°J a||3.* T-l-g-Sj-^, 7l^-I-(510 ^ 512)-& ^^l <S 7||^S ?^rr4. ^4*1 

7i?v*(5io 9J 5i2)-ar €-h ^si-si -g-^ »ji^<H] fi|*ii *?- mi-x) e^-a- SM. 

51 9c°ll £7.]^) affij. go] t -;«| 3 ^3^^(513)4 ^J^*W S*^#. ^1 3 7)^(512)4 ^#Sl-£.^ ^1(581)4, 
FPC(590)*I ^7l-(591)7> 7\*\t= ^7] ^ s ol^^ x f) 4 ^j-?}-#(592)* ^1-?- 3 ^ 

'■fr -a^Hofl Kl-Sl- 7112;^ "gsf C]U>Ol_^fe * el-it 61 7)^-Sl Vll^^o]] fi) sfl 7fl ^-S) ^| g^li >,•»-£. *)| (ofl £Af , TFT) "& 7(- 

-g-S>fe ixV«l ^2:1- 7HS-S} 7j ^1-cf. ttJ-&>A^ i q-te 5L fc-fr ^fe* 7>^l ttj-sj u)wVo)^ 7 > «o)^l 5a 4. 



"1^-. -S- -^HHH, 71) l i£j^#(502)ol SOG5- «l-f-«H^jl, ti.?. ^?lS]Sa^m. ^- °d^^r "1 ¥^<H1 ^^1 
4 e^fe-cK *|| 1 ^^-#(502)^1 7)15. ?! «o v ^-& ^ '4^21 ^.A)xHl 21*11 3^*1 -t- 5^4. ^M^lfe 53o| 

Hh#^l^| ^--^ x|| l ^^-#(502) °)!>]S\ 7l¥V#, i7.>l- ^ e^l-o) 7)1 1 (502)^1 z^sty ^ 

clufol^o) ^.aj-oj) p|^)A) 71) 1 ^^-#(502)21 »))Jt ^ ^)^| '^^1- ^^^fe ^o] -^-A6>cf. tl 

^-°1, 7fl 1 *J^#(502)2l H\3.7\ 4 1 ^^#(502)21 *11>1 ^7)| olPls] «S.M)>i^7,1 n. 7)1 7-1 # ^fe 5» Si 



cilaA)_ e)|o|7| tya) « 0 VaH1 2l«ll ^^^.S. i£fe ^-^-^ 7lS>£lfe -^7) ?])&7\ z]) 1 ^»^#(502) «!..?.a) a)--§-^ 
-r 514. -9-71-al.a.S, YAG 2fl °| ^ S-¥-eI 2) t)) 2 3.2-^7} 7)--§-5lfe ^ -f-.«Hl t^l ^ 1 ^ ^ #(502)<>l) 2)s)1a-)d ! . ^4 
^JAS. e)M*l «o] ^^5) S a- f ej|olxl «J 7}-^lfe Tljg.. «I|SA^ ^fe ^^ajj 7)1^.(^)£.a-| i ^^aj) jj. 

A l7i)# «-fr«>fe -r^) 7)ls.)7l- A>-g-s)fe.5io] ^^cf. ±7.} ig>a *1»°l7lal "@ *lej«fl^ 7121 s)*t aft- Afl 1 iStl 
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#(502)°) 4£-44. 

4 1, 41 2 ^ 41 3 ^ 44* Stfe 4-^ *r 44. ^^'4 44^ 4 iE-b DLC 4°) *_4*4 7 |* A). 

<>|4 4)44 -r 44. 

41 I 34 #(502)-.: "144 44 £ 4-1.*- *_44 4 50,01. 41 1 7)4-3- 44H4. 41 1 ^ 4#(502)4.°-.?-4 

■3H»M ^1 Si 4441 o|g|| ^ »1 4. O) ^-fo)] 71) 1 7)44 4*1# -3r<_47l $144, uH^=fil 5_44£- H] 

4 e-1 ^ 4-g- 4-§-4fe- 34 -3444. 4^ -tfe|S 4 Ml «11 444 ^r^-.lr e»M4 «ys| M«| s!4 7|44Ji, 
n 3|| ^ , *|| i 7)Ho] ^41 444 *r 214. 

eil°I4 'yp.5.4, i__ ai-& 444 44^ 4°M. yag 5fl°l*l s c .fe yvo , sfl4*14 4-§- J _l t 1 4.4. 4!°14 *S4 41 

1 7|^-a- #811 xll 1 34#4-°-S 44*M. _iel|4, ^ 1 7)44 ^T^Al 7] 7] 4afl 41 1 34*4°l 71444. 44^1. 
41 1 7l*AS.^. 44?- 444 f])o|4 yo| a* *«H 41 2 £ 4) 3 7)4t-2l ^l)-i4 t?)-_: 4*. 443 

4 r r44£ 71-4 714, 4-S-4. -fi-el 71*, 4 1 . 7)4 ^--i: a>44^ 3444. 



Ji «>^o|lAi, ego] a) i>H a]| i 7|44 *444 44 *l-§-*l7l *)44, c)H4 tij ri xl) 1 y|4s} -? r *J* 3^4 4 V> 
4-_r 4-1=344. ^ 7]44 4 1 7|4_>.iiL4 444 «1| . YAG 2ll°l4 (7)44(l064nm). 41 2 jI2:4 

(532nm). 41 3 .H24(355nm) 4 41 4 _i__4(266nm)) 4. 44°1 efl °1 ^ (^i^ : 308nm)7f £43 iLsL 4<3 7|4 
£- #44vr 24 ^-MRr 4*_ 444^-4 4444. tf)A)B) zfl44 hj o. o_c} 7m .£. ^.4^1 £44£. 4-g- 

448H4 44. 44*), x|l 1 7|4 -_L__4 43 71*6) 444 n]|_ YAG efl<444 7)44. *|| 2 2^4 E£fe 41 3 -2.2: 
4. 44344|fe-, 41 2 _12-4(44 : 532nm)7f, £43 4 3 7| 4-fr *44vr *)-8-=lfe ^.^ hj^. ^5}7l 
$}$]\ 7-1-8-^4. 



c||oV*).2.5.. 41 1 fl^-^H fr^Ca-^1 - ^-8- -fr^.K-t 7>^)# ^^-^^(Jg-Aj.^ 0.J2. ^1) K *?) ) 4) 1 7]4^- 

^e)A|7|-V. cj:^. JS. li,VHjo| ^^-o) ^ o(4, 

4) 1 ^2j$ ol^'H^l rv ^-9-°H. 41 I flfl-^-ft SlHC>?l-i- ^ -g ^o. 4)7^ 'r &4. 

u|]<?l;^| o.jt, <y^ r 43-7|)ig 8 - 288522-V-Oll 7|^44 Ji-fe- o|)^o]l 2)31) a)| 1 7|*^- ^- 2-1 a) ?1 ^ »jj-ig4 a}^-^ -t- 5U4. 

-s-sl. ^l-g JEl A^a]-^ A Vs j.^- 4(S0G)-^ *4 -t-_-ofl slsfl ^)7-14^ 41 1 ^?^_Li?.Al ^ «14. o] 

"II, 4)/H£|{_- 514 4^^144 -v-*l Aja)ia a>4# 40) -_nlE-lej se-v. cvDM-i- 441 ^it-i- ^-£4 *_-^4^. 

^e||4, -^4# 4°1 41 1 ?Jft£-4 -S-4 ^-^4 s]*ll ^114^ 4l^4v; <sJ°l ^5-44. 

°Hi -7244. ^iF-S. 4-& tP-*! ^-4, 50 Ml^l 300//ni, 44444^ 150 4^1 200//n.4 7)-*|fe 7j4-g-o| ^] 

2 55 41 3 714-1-5.4 A^tpv- -fofl-F.., fe-ft- 44 A d* 7>4 ^4 x^vyo]^.?} 944^ ^ 9J4. ^-e])sl 5-44 4)_£ 4 
^IM-* Ai-g.44 0)4 gj-vg. yi*^-^ 4_4» ^844^ 51-8- 4^4. -te14. -^-47l- 41 1 7] 444 ^4=14 ^447) 
"ll-^oll. 4]__ 441-€- 44*^ 7i]__4 x l S^^s t*)^- 44^-4-§-4-5- i ?-^ 4-S-4 4 s 5i4. 

4 It 4^4* 5L44fe 44 4^ w7l £fe 4^21 4--T-S- 44 44# A4^5. 4414fe- ^^l A 

444. S-4, 7)44 #44 44°1 4444 y A°\ 4^144. ^44^-^-. 71144 444-fr 44 44 ^401^.71 44 

m ^ 44. 

(4 3 -a 4 -HI) 

4 4^HI°II4. £}--44, 44:-V-2l ^4"ll "1144 -?-S-Sl5L(_-.__ 4s 44 H4014 4^. 4 40)^ e j. 0 j 
<>14 s|_4&l TFTft *e!44tt 4Y1°1 44*1 4^iEl4. 4 4^H1°H4. S-4°1^H 4S.4 4444. CMOS 4 
^-1 444 444 S1*H 4-g- 4^^5-4 ^a|s)4 44. 
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2E lOa^fl 44 4^ ^^^ej-O-S. ^£ ^1 1 3^4(5001)4, CORNING Si£eti<->Kl # 

7059 -frel % #1737 -ft-eH 4*11 cfllt4r: 4^1^ JiLJL<|i4HWK -fi-44 4# iL5L^4?IM£ -fra) f r ^J?. 
*g^4 *H 1 71^(5000)^^) 100 H14 500nm(4#*)47llfe-, 300nm) S] ^£4. ^1 1 3 ^(SOOl)^ 4 

■fl- CVO^, #4^4 CVD»a. is^^'fl £fe ^ Aj~g-°1| s^l ^^^}cf. afl i ^ ^^(SOOI)* £ ^ «fl *>fl 

4 i ^s1^*«a* 4-8-44 ^44. 



4§-°'l. 44^ 44-§- 4. 444^ 4 St- *)£H§- 44"§- 4 jj|«a^o..?. 7)^0^(5002) 

4 1 ^4(5001) 4*11 <S444. 7] *14 (5002)£ 7|J{V(5000)-i- 4447] $i *fl 1 3 Uf 1 (500 1 ) °l ^ , 

44(5000)4 o )l ^43 4i4* J&:£S|-£- .tt4* 4*!4. S"4^4 CVD^l 431 SiH 4 . NH 3 ^ N 2 OS- ^4 

4. 10 4*| 200nm(w>^^jSf7|]^ 50 M14 lOOnm)*! 7}x]fc- 44i? 44* 44«- 44 ^444. 444711. 

SlH 4 N2O.?- %I4 4. 50 M14 200^(44*! i\7)]^ 100 4*| 150nm)4 t^D* 7>x]^ ^<s] (hydrogenatlon) £ 

^Sl-* 44M" 4°l a 4°ll *1^44. £ ^l«m*i, 4 4 4(5002) 2%- t 1 ** 7>a|^uV, 444* 

^ °]-^4?! ^sfia^i ^s|^, -tf-frfc ^fl D 4ts * °144 7Ht- ai-t-*il4-2-.sL7.1 

^44 44. 

44^ = ^ 4£*ll#-§-(5003 M14 5006) a l "1^4 Y^-t 7)-xlte 4S.*I) 44*fl 3)44 4^4 H£tt **I4 43 4 
^Sj-* ^r^thO-S.^ <go)^l u>£xl]aj- ^44. o)* ofy^jEL^ i3»-J£^l #-^(5003 M]*l 5006) 44 

£• 25 <-H4 80nm(44347fl;r 30 44 60nm) 4 t^H* 444. 2^ >»}-5i*ll44 ^JS-^fe 4 «1 4 *fl4£ -fo}4*l 
S£44. 44 4.£*l]4£ 4e)£, -a^l^ ?Hs44(SiGe) ^-g-^--?- *J44fe 34 a) 

ell^l^ ^^g^ "1, €^ ^?!^ 21^ ^^^S] YAG 3)o|^ 

°1) ^ sfl Aj^ ^a>o..?_ 34-, ^frff-^^o-a 2:A}c]if- hv^^ A)-g-a-Hr % °1 ^^«t4. ^.^Sf 4^4 

6 )1 Si*)) ^^*] -5dSl?14. Bfl°1^7F Aj-g-^ 01|, 1^ 300Hz-?- ^^SIjI. «IM*1 ^S-xr 

100 vfljq 400mJ/cm 2 200 Ml^l 300 mj/cm 2 ) ^^^4. YAG efl»)^7> a>^-^. nfl, 

^rfe n ^) 2 30 m^) 300kHzS ^^^0), 8)1°)^ °J^tt 300 600mJ/cm 2 (-g-*^ 

350 vfl^l 500mJ/cm 2 ) AS. -M^£)^r ^^*f4. 't!^ ^r^£|oi. 100 1000/iiu, 400imS\ # 

4-*°fl. oHJSHS^ 91-^^1 #*(5003 vflx) 5006)i- ^il^lH 1^^(5007)°) ^^€4. 7ll 0 l- fc : ^<a«K5007) 
€■ -f efipf CVD»S iJHE^«g«( e|sfl 40 Ml^l 150nm£) 7>x)^ °-\ SLsL^Z] 

A o'€4. -IM^HH. ^ "51 ^ (5007)^1- 120nm n->4% ^S-f-Bj ^^^4. ^MM", 

7||°1H ^^-fr °Hi ^^-8- ^Hl ^ll?}^Tr 5! -Br oVH^, "ci# SE^r ^-^^ ^ "Y 71-xlfe, 4& 51 

-a- ^-fi-*Vfe -r 'Xl^-. ^e]^ -tVSH- u -^°l "I. TE0S(E)]£CHI€ 2) ?])o) e :) gj 0 2 7> 

§eV^o|. CVD^^II 2)*fi ^>-§- "a-^-a- 40Pa5. ^5H. -8r£t 300 vfl^l 400t;S. -^^^31, JL^^ 

(I3.56MHZ) ^17) afl 0.5 Ml*) 0.8W/cm 2 ^.5- ^ 5 3€^-. -M"S># ^-S- HHH 

S|«H °l -a&l^ -!+^* 400 M)4 500*0^1^3] <H^^ofl sjsfl ^o]ts 

7j)o|E <a^*}-7l ^) 1 (5008) 4 ^) 2 £.^4(5009) °l ^00^(5007)^1 3^34. ^ 

50 M)*) lOOnmS] -f-^* 7V^^ ^1 1 i?!*l-(5008) °l Ta&-*f£\ W^3L, 100 Ml*] 300nm^ x-^ll" 7> 
4fe *11 2 £^l^(5009) o l W5.-?-El ^^€4. 

^7V^ ifl. Ta^ 4 vfl^L -§-a)o| *})Alls).H, o] e]-2| ^2)71- » 0 ^)sg ^- oju]-. a ^ (phase) S] Ta^Sj jL-? r ^*J-& ^ 20u 
Sicrn 0 !^!. °l Ta 7||o|H ^*11 ^-g-^ ^ °)u}. p ^4 Ta^Sl jl-fM^fr ^ 180 u Qcm°l^. 

7f|o|e Ai^-i- ^)^-*>xl Qjrc)., Ta^l a -^S) YS'Hl ^ fit 7l-x|^ r ^ l0 uflxj 50nm2l V^lll- 



- 21 - 



^71)^.^ ^-2002-0097028 



*l*HM a Aj-e) Ta^-i- S^aW $1*11 Ta^* £ "IM^-A-I n ] 2) «3 ^ € a tfSl Ta^l 3 7)1 
?J°13 =r Si 4. 

Vih*- 44iA|-7)-^ ^^*lo)q. W^SI 20u £2 cm °)Sl5- Al^S}^- ?lo| ^1^c)-cq-. ^ <y *f 

*H £17|?V f^7| § n !l. W^s} ji-frJH*-ft *r Si 1 ^. aeM. f-sl -i-^* W^NH £Ml*> 

u>| £$47} u o^|£l jl, a-fr^*ol -o^h^^K ^^"S^ 99.9999% BEfe 99.99%?! W t£| 

;>Jlo| A|.^-!i]r^ nj- 0 | tg>g£ ^ W n| v ,| ^ 7 ^ s$ <L5L%-*\ 7\-§r°J°.3LV\ 



il gA|o|oqA| a *)| j I?.^v4 (500g) o. Ta .¥.^-El fl^Sljl. ^ 2 ■£. ; il e K5009)*' WS^N $^€14. £ ^ 

_o oj 7^ Vfl *U$-5lx] 6>^c)-. o]ig r z\z\£- Ta, W. Tl. Mo. Al 9? C«<4. °l "Sr ~ a 4tc-#sL 7^] ^ 

^-3 MU £ii& *fl3.£.J?-«M "d^^l fl&S. 3^=3 Si^. °J££- u ^ ^^^^ 

H1££|tt •i>5L*l|'4J£ 4€S -r Si^. 4?- ^MMI 5l» ^--tM^I ^rr M| 1 £#"^(5008) °l ^It 

f- 2l^^-(TaN)S.-V-El Mj 2 £^«K5009) ft ] WSL^M ^o'Slfc 2-.^; afl 1 i?I ■?! (5008) oj cV^-^. 

*-CTaN)S-£.Jfel g^^l^l, Ml 2 5L*d n -l (5009) °l AlS^iM ^^Ife atf Ml 1 i= =3 B l" (5008) °1 ^Sj--^ 
(TaN)^ ?-N ^11 2 -^^.^(SOOO) 0 ! Cu-^^El ^^sItt 5L*J ^4. 



cV-g-o^ o)i.H(5010)7h zll^l^-riS-Jf e| ^ "Ui-fe ^-^#71 ^f! ^ 1 ^l^ 1 *\?\7\ =r^€!cf. ^ ^1 

Almoin, lCP(^-f- Ki^ %?\^\) °\\ ^"n°) CF 4 51 Cl 2 7V o|]3J£- ^th^ct. 500WS1 RF(13. 

56MHZ) ^ iPa^ °J" ^1 °fl ^1 ii'M^sl SF* 0 )] ^1-8-^^1. #^So|.7> ^]^^cf. 100W ?:|^^ RF(13.56 

MHZ)£ 7|^-ri(A»§ ^tflo]xl)6|] a|-g-s]ji, ^^^ilP. ^-a) x}7| «}«|o|i ^Uo| C F „ ^ Cl 2 7)- -Sth^ 



7l^-<>l| ^l 0 ) °1 — S:^!- 0 !) ^5)1 Ell 0 ! 3 ! V) 0 )*] 3 !-^ 7 -\tt l 

5" 45° SL 7flo) S altfe^oi] ^-^ <>IH1^- ^^*J.£^., ^ 10 »-H^I 20%^ u] ■&»>!■•§ 

^11^ Aj?i^ ^71a17|--- 5jo| 2|fl-slcf. w^^ll Hl« -aal^ ^^"1^ 2 Ml^l 4(^-^^jQ-S.^ 3) 

s] '^^"17] HJIS-nl], ^211- iL'S^: ^ efl 20 50nm^# ofl^^l^. 

wl-^-M. Ml 1 ^ All 2 ol^-^Al a|l i ^^S) MAi##(5011 M1a| 5016) (Ml 1 £^^§(501 la 501 

5a)4 Ml 2 £?i-?-l"{5011b MIa) 5016b) )°i Ml 1 i % 2jS|] Ml I ^-#21 2.^**(5Q1 1 ifl^l 50 

16)>, ^I^-KIa] <^^€- Ml«li^ ^"M ^(5007)°»lAl 20 >-Ha1 SOnm 1 ?}-^- olK'^ 1 *!, ^CIIH "S^M 

^lc+(£. 10a ^li). 



-<--¥■, Ml"?5|-7| fl^- ^^71 7fl 1 AlCl-S- ^4fl-jSL£4l) ^7V^ici. ie^J 014L 

g;- o)^. ^nj^ ^ i=. 1- Si^. °1 ■& £^ *S ■& '^11 1x10 13 5xlO H atoms/cm 2 5--?. -^^^lH, 7> 

^ ^ f d-°l 60 wfl-Al lOOkeVS ^ Si 3t?i«H^ ^«€4. 15H ^*(-tr *^-2j.<?.5., ra J (P) Hlfe "1^.( 

As)7l n - ^ Ml^S^l ^1?} *L+.5A| Al-g-^.c].. neKV, Q^7]A-]fe <i](P)ol Af-g.-acf. o] 7^01), i^l 

t »(5011 M1a| 5015)fr n- S-^^-a- MH t al-7l f} 1-$* tflfc "l-iHfeLlAl 71^-^., Ml 1 ^ 

Q l*(5017 Ml ^1 5025)£- *VA ^ 1 •S-^^-S. ^^^4. n - ^ S.^^-S" Mlt, 1 *l-7| Q&'A Ml 1 -fre-g- ^ 

°-ll-(5017 M17-1 5025)M1 1x10 20 lxl0 zl atoms/cm 3 ^ ^A^)A 10b *3fc). 
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£ 10c<H] £44 44 £4. efl*l^S "}i3t 4444 4-5-*H ^ 2 °ll ^! 4^ ^44. \y4°l CF 4 , Cl 2 35 
0 2 # im^CLS- (> 11 ; % , 44. 41 2 14^ £*i#l-(5026 4*1 5031) (^ll 1 SL^f-* (5026a Ml 4 5031a)4 

71] 2 £ 4^* (5026b 4*1 5031b))4 4] 2 <H]4 H 4°fl ^«fl 1444. 4] 2 144 £4#§(5026 44 5031)3- 
4*1 4°1- E - 444(5007)4 °j«34 4 20 Ml*] 50nm4# ^7>.sL 4 34:2. a 211*1. #o}%) <g«W 

44. 

CF< 4 Cl 2 4 7^4 Ta^-g- 4-&-4fe W44 4444^1 43 444 44^ EF.fe- t>]^- -?-^3J} ul-g- ijl 

4i"&4 4 ^34 4 5U4. w4Ta4 'SSI-**) ^7)tH-ol a)j2^ 4. W sJ J|-s|.£3.44 W 

F 6 4 4£5. fejl, 4€- WCl 5 , TaF n . TaCl 5 4 *7lttS-&- *|£ -§-^44. 4sf4. W b}3|. Ta «4 

CF<4 Cl 2 4 £4 4^» 4-8-44 °H344. -"^4, *I44 °J-2l O z 7f o] 4fc^- 7 }i°U ^7)-4 all. CF 4 21- 0 
2 fe 4-S-4.31, Co4F4 sqpj, nefl4. Efi^4 F-3|-titt*»W F-4<8r*4 ^444. 34^.^.. ^ 

^ltf* 7)-*l£- <H13 ^£7} *7>34. Ojofl cfl^*) O.S, F71- f^l 44 Ta44 4*114^ oil ^1 A££l #7} 

7f 44^ 44. Ta7l- W°ll «14 4 4 ^#S|7l «H£4|. Ta42| &4£ 0 2 1" ^7>*}^ 3} ofl oj sj| X^flc].. o-| a] 

4 Ta4 441" £ SIfc ^4^4 4-§-44 S"*f7l «ll€-<4 Ta 44 °fl 3 #£tt ^4£. 4di44. 444. W 

uJ-3!>Ta 44<>I4 o)| 4 ^£4 jg^g uIHtt S °1 7>^-SfJi, 3 Z)| 4 , W 4 £| ^517]- Ta 44 43 ^5LH4 £ 

711 ^ n -n t= sa 4. 

£ 1 u'Hl 44 ^11 2 ^^ 7 > -r^l^4. °l ^11 1 Hfl *lelo^aj ^-*il s i : fi4 4^1 

5 o k €- ^-4:^1 sg 0.5.4, ^11 1 s^g ^ 3.] on ^1 s. 4 4£ -^°d% l 4 7^ ^"?;H14 n- M 7] 

* €^7)- ■^- < y?14. ^lS-4, 7}^- ^d^>g: 70 Ml 4 l20keV5. ^S]SL, ^'U^-Br 1x10 13 atoms/cm 2 ti^*!4. 

444. *iJa.* si lOb^l^-l 4 0 J*a^^ ^£^1 ^4^1 ^4 4 1 ^4 4%°fl ^^44. 

4, ^11 2 ^-^4 5L4**(5026 4 4 5030)4 4^°ll Ml?}- 4-^3#-?-4 A^5)jl, ^4:4 ^fl 1 

(5026a Ml^l 5030a) 421)^4 c a41- 0 llS i^°l ^r^44. 444, *J 3 ^4^(5032 4^1 

5041) c 'l *§444. ^1 3 4^1-(5032 4*1 5036)£- 4 1 -V-4*l" (5026a 4 4 5030a)2l E^l^l^M^ 

^-^1 =m&\ Jf^4^ 44^> ^45. 4(P)1" ^-B-f>4. M 1 i4^-l-(5026a M14 5030a)»l 4^1sl4#4 * 
^SV^. #1-44. 4 1 £4#-S"(5026a 4 4 5030a)2l 44«l : ¥-l-4 44f-°114 ^4 % 

eiH14 4^i 44. 3-44, 44-b 4-f 4^4^i. 44 ^-S-7> «J-5L4 #it ^^14 4^144. 

n^, xfl 3 ofl^j ^e]7l- s. Hb^l S.44 44 -r^44. chf C 7V 4^) 7 >is.4 4-8-4j 7 -. 4-^-4 4-fr H«(RI 

E)4 4-8-44. 4 3 4^ 45)1- ^1 l£.4##(5026a 4^1 5031a)2l tHo|5)^.%ol ^§45.5. 4^s|4 4 l 

s^is-ol 4s. 4 #i-oii f^sife ^^l--a- 4^444. 444. 4 3 14 £4-*«(5037 44 5042) (41 l 

l:(5037a 44 5042a)4 4 2 il4^#(5037b 4*1 5042b) °1 *8444. °1 4^44. 4 3 14 £*if-#(5037 Ml 

4 5042)5. S444 2^-8: 44s. 444(5007)4 t 3 ,J 1* <:, l "H^^ai, 4 20 44 50nm 4# 1*444. 

4 3 c d , m-(5032 44 5036)^1 ^1 3 44* *«fl 1444. *U 1 5l4^-l-(5037a 4 4 5041a)4 44 

#^4 fe 4 3 «3^#(5032a 4*1 5036a) 4 ^1 2 #^4 (5032b 4 4 5036b) 4 44 afl 1 *9 

44 ^1 3 4-°Hl 1444. 

51 i lc4 S.44 4-4 ^-°1, 41 1 5L41°11 m«H 4M1 £.41 A- 7l-4 41 4 ^^^(5043 M)4 5054)°1 p- 4^ 

TFT*^- 1447| 44 42j^£Ll 4£4#l-(5004 ^ 5006) 1444. 41 3 14 51 £-8^ (5038b ^ 5041 

b)-£- 4-^1- ^^'•fl M)4 nliHts^l 4*4^'-, 4^ J ^- 1^&4 44 41 44J5.5L 1444. 4 4 ; a c, 114. n- 4 
4 TFT-t-i- 14471 44 4^4^.1 45i4 %-&(5003 ^ 5005)4 444(5042)^ 444^-5. e)14^S 4^3 
(5200)£. ii444 44. 4$^- 1^1:(5043 4 4 5054)-& 444 ^£.#4 °dst.& 44 £444 44. -i-^-S 4 

^•§•(5043 4*1 5054)^8- •^M4 £, l 4 4^M14 4i?-4 -f^*ll*l^. 4 1^4 2x10 20 M)*| 2xl0 21 atoms/cm 3 ^£ 

&) -i-^-i- 4i#-i- 444£4 °l£r £4-S- §-*ll ciJA4(B 2 H6)^.s £.444. 

4#4 44*1- **H. 4^-^- 4^-& D ] 4 444^-1 4£*11 #1-M14 1444. 44^1 4£4) ^#4 #^4fe- 
41 3 14 £4##(5037 4*1 5041)^- 7|M:e 44*s4 7|^-44. 4^ 4-^(5042)^- 44s!l£l A Ji 44 
4tt$-4. 
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ell^l^ti 4^H(5200)4 *H44 4^4. 44$^'?! 4£-*H %^^\ ^44 4tt1- -t!^*^ 4444tt 4 7114 
=M L : -4<g-fr *1|444. °1 F-S-^fe ^ o|^%-g- t-g- aJ-^-s^ o§2] 4444°H ail -r*J)^4. ^4*1^-5-. 
s|o] o]^.*y«j 2Efe S4 11*) 4 4 5 i 4 (RTA 4 ) °l 344 -r 44. 4*1 4 4 ^ 4 *1 . 4 JF-s^l^Tr ^£-4 
lppm 44. 4444?fl*r O.lppnm °144 4* g-34<Hl4. 40 0 >-H4 700^, «-•?, 500 vfl*| 600'CSj -g:S.5L 

4*|)|44. -2- 4 4 "I) 4 , 444tt 500 "C^^ 444 -£4 ^$444. a|] 3 5=4-f--g-(5037 5042)°fl 44 

4 "114 *il£-4 <y»il ci)«n «H. U H444 Jiis^v) 4*114. 3j44(~ ^£.2.5*1 4cR r 4 4*lte)°l 
444ft 4- & 214^ 514 *!444. 



tf.fci ol^ijIISi*) MVr,:i|)-2-.o| i -- S ^| S ..SL 3 t||x] 100%4 *T±ik It-Q^iZ "-Sl^l vlH A] 300 >-ll 4 450"C4 -8rS.<HlA-) 
1 414 12 4# ^-tV 44^14 ^3!44. o| tcl^lvr 43-2-3- 4 ^| id 44^1) 2} *ll 45 r -*ll*4 U I44 44£(danglln 
g bond)4 444?1 44 344. #4-^-4- 44(^4^-4°H 21*11 444 4^-4 44^) £. 44ft 44 4* S*l 



4^-^! .f. 12a «ll £.a|£ ufs'j. x|| 1 *1<>!4(5055H AjH}?* 3-4ft 43}-ft 4£-*. i r4 100 <-H4 200nm 

Y-7l|5L 44^4. f r 7) *llS5L444 *1 2 44 144(5056) °1 *1) 1 ^4 444^1] '^444. =1*. 4^- t 1 
^ft4 *l) 1 #4 444(5055), 4 2 444(5056) 4 71I4H 444(5007)4 ft«l) ^4*14. 4 «1I4(34 
h1)a) «£j a) 5: e|<jj-§. i£.44-£) (5057 <-fl*l 5062 SJ 5064)^1 alibis} 4 "3444. '?14 "114(5062)4 

if 4*- 4=i45063)4 3t| %l SI- £ *S^?Jcf. 



^1|S.5.a-| 0-7J >2\o\ x)] 2 ; Mti'4(5056)je.5-Ai #^0^]^, §El«)-a|il, ^3^, BCB( 

iflaAyo|^g.J^si) -^o] o| f r7 | ^x|j?.Ai A|~g-f| -t Sicf. ^^1, ^ 2 ^^^(5056)°) n-?- ^^fl-f- 91 «H ^1* 
S)v| rqi^-o^ ^-o|3i^oj) oj 5 -^ o>=t^ol *| ^*)-cf. ii Aj A j ^ o(| a] f TFr°H -fr^^l 5t°l^>-i- *^r*l fe°l^ 

-VI 58 5| ^ 5! °l •i'.^- "1 *! sh^-) . 

^"J-S-Sl *a^HH, n - *8 *<t* ^^#(5017. 5018, 5021 ^ 5023) S£tz- p- ^ «a^*(5043 5 

054) "fl I ? t S*3-, «1| 4i (5042)41 SE.*^^ T 1 ^, €Tf ( a l ^ A l) «1 H^Sr ^ ^"J ^ Til 

^-^("l^^D-I-^l £H**|-te ^"J* 0 ! 

2.?h 3# -?3;£| ^-^.9..% ^l^^Sljl, u1]a1(^^ h])a1 ni a]^ b}o] £^-)(50S7 l 11^1 5062, 50 

64) P-S. a] AVfr^luf. «1 3^- Y^-°l|Al, lOOlnml T^fls] Ti^^. 300[nm) n-'JS] Tl ?) -Pr ^-f-"] tS"^ 150[nm] 

^-yflsl Ti r 4°l ^1 IBIS'S 0 ! ^«ll ^^-^l- 0 -^. ^^Jfi^f. ae|t}, ufft l?.?)^#o] a>^-^. ^je j^cf. 

iL A) a] «q on a] _ nomn ^)2l ITO^-^l sI-^l ^^-(5063) iS*! ^-^Slai. Bll^Sf^!^-. ^^-(5063)°) 
-fj ^ ^1^(5062)4 =a^r*l-jl. °l ?J^r "11 •tl (5062) 4 f'^Sfff.^ S)4i (5063) # "II -a*}^.?.^ °l-^o)?lu). SE^, 

2 Ml^l 20%4- -t)4#(ZnO) &• "J^ ^si J J-4 Slj?. 4 ^l? 1 ^ ^-^ 4-8-^ 114. «l 4^ 

(5063)-8- 0LED4 ^>tJ=4 €4(i^ 12a ?)3fc) . 

51 12b°H V-A]^ Hj-Sl- th-fr^^. 500nrn4 -^'D» 44 rr 4 < ?]4(^- ^4°lH)Ai -*J B) & 4)4 

4-g-°il ^ A o'44. *ll 3 £-4 ^44(5065)4 ^^4^1, 4^ 4^(5063)°H c|]-g-5)ir 44°fl 7)1-? 7} $^34 

%<%m "I, 711 T 1 4 4«le F A -1 "ll^M-fr 4-8-^-2-?-^. =a?H *I44 4 44. 7j)-AS] ^Xrfo) #nv^^i 

*4 "fl. ^-o^l- 0 !! 4 all 44^ 471 ^ v 4*4 444 44 4 -K-44 44. 
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cf-g-oll. *##(5066)4 3H;fcE.(MgAg *d^r; 5067) 7> -^^-Ir Af-g-*H cfl7H Jc*S|*| &JI o 

3. $^€ch (5066) £ 80 MM 200nm(9"£a|£.£. 100 120nm)^ ^Ml* 7W"|, 511^-^(5067) 

180 300nm(f-^ v ^ O-S. 200 Ml*l 250nm)^ ^p-^g- 7>?}cf. 

5Sf^ o.i ^€<4. °l *7| t s J-#o| -S- ^« ^-fl Cjj# 7}-x|7| nflS-ofl. S.iEiMia 



^, aj-&W 4*1 g-c- 4^H7)- 7}<a- "1^1 «M#-8- »8-#«F7i 3?} -fr7i w)- 

A Id^sU. ^#-§- 1> v #s}7l -B-71 «t=J^o| o) B j.>i=i# ^-8-s>°3 -a«(a|o.a «4~S-°i]. cfl-g- 

4& $1^# 4*1?1 S.^ JfS-t-l- S^r o^H7l ^.=}jSlal, 3J4|#-fr »o V #^7| ^ft -R-7| ^^"#01 o| r>\±El%- 



^7lAi, RCB^ll dl-§-*H=- 0LED» 4^«|-7| $ ^liSM ^F-g-^l Sl^. -"^W. i^-fr OLE 

D2f 5£tfS|fc Al^ejal-, ^-UjiJ- Hit 3*^** Hh**>7| ^t!- OLED7} §^ Ajj^- . c 

cm) 4 a^s! -M^. r, g, B 6 )| 44 d|**H; 0LED» ^ t*fAa^ JliS*(-»ifl ^'^ A l 

-7|fe- Aj^e§ =o| a^-*J ^ °ic}. ^x]^l T.|)S.7f #7) **^(5066)S-a.-M-AV*Ja SU^. -fi-7] ^l|fi7} ^'-W- ^°J-i: 

^isi*H *^1€ *»3.iiL*) ^<?1*, ^# ^ *d*\ =?>$%\= 



•7H4iSL(5067)^ -^^r A(-g-5H 7||o|n Ajjt e]-oJ<H] ^^S)<H Slfe A "1 ^] TFT°1] Jt^ 

^1 SHt(^<a ufa 4jofl *y^^lc>. JA ^a]^^ 7||^- c .(5067)«- MgAg» 4*sf^l u J-. °H1 ^1]^ 

^^l^r 4€- A||£LS°I -7)]Ai£L(5067)» 91 «fl ^1*^ ^- 5a<4. 

"M^£, -a^l^ e|- o.s. ^-^s)oj 300nm2] -r^ll" 7]^)rr ^ ^(5068)°! ^^€4. *)).£-, ^^S]- '4 

(5068) -S: ir7] ^-i?.^^El ^-7| ^^#(5006)* fi-31*-]-t n^H-. OLED^I -tlSl^-g- '4(5068) 



«44 A 1. "a-g-^-S- 4^e[^ xl] 2 7l^| ^ 2 ^?f^# Af^-SH ^^^-^(5068)^1 ^tf^c+. ^2jo fii ^^1 ufT)) 

4 2 7l^oJ ^1 2 ^(SOeS)^) ^r^4. -V-7>5j^.S., tb7fl#ol xfl 2 *acfl 0 || 

F.a|^} u^-i-oji t^e^-Ai ^sjfl o^cK 



^- ^Ajciliil qufo|>^. ^|2- K.S.Afl>io|A-l ( -4i KXlAlliSl ^iL -7-2: «J ^ *V-g-^ ^ 9|6|1, ±^ -tlS. cKl^- 

g- ^aHIs! c]b}o|a^ Sf-iJf«l| Jf7}-*>^ T^a-SSl TFT#-§- hHU^o. n) | o. ^.o. a] 

x SJt+. =44^1. t 1 *^^ ii 11$. ^ ^4^71 10MHz Hit ZL 0)^0.5. ^ o(uf. 
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'?J>I. n-5-tl" *hfcA|?H $ 7 i|^cH ^°J£ #^a| 7 |7| 7r*l*r TFT?)- S}3.^- 

» ^SHr CMOS slsie] n . jflMjqi TFT-9--M ^M, ~P"tS" e|| *j ^ Ei SJ-, tH^^-. eflt a] « 

.£ *|AH|2] TFTSJ ±* «9<H4. S-**] JHI^IS £"3^* §-*)] 7fl°l£ ^ 

a JS|o| Slfc LDD ^(Lov <a^)4. ^ll 0 IS g^uf-fr ?fl°IS 21*1 = LDD «S ^ 

CMOS p-^Ul^^l * ?H?4ol ^°Jofl <a*Mr 7}e] t-a|4* 4- SM. n- TFT^H L 

DD ^-fr $^*Mr 5i£ t^ASfcf. ziElLf. n - *8 ^ TFTSf- si- ?|) . LDD °$ «l °1 S-£- tUbM tfi|2:ft|3LAl $ 
^ Ti 5U4. 



Hit!-. ^-i- ■§•*)! ^-fr* IM^-S-S. *el7| CMOS 3|3.. ^, £.el)*?l «I1M S*)]€ 

CMOS 3-?-7> t 1 * SU-°H * «fl. *l« <il*M LDD ^M^l <«ir.fl*M£.S. «B^|S1^4 LDD <3^i§- 

£ «-S*r7l *l«fl CMOS Sl5.fi- n 1 ^*^ *M n-*llH^ TFT°I1 «|fh*l-«^. »| ofliLAi, £H ^ofl A}-g.S)^=. j= 
ifllinl^ 7|]o| g 7 (- xfl-F^ch OFF -y-Efl ?i-f r 5t-i- 7>^-$- £^-7] CMOS 3^S7> SlS.<H) a)-8-sJ afl, 

CMOS Sl^.-l- <8-VJ*rfe n - 5|)^%> TFTfe Lov <8 #* 3°) altfsM*. S-H -?-f-°fl F-3!^|<a 7)1 



7)°a °=l-g- 7Vx|vgA| 6 j-7)» ^-8-*}-^ a.3tej(^^^e}-, "3* 

-g sl-c-i 4?)^ (•a*)^ *r*«ffe 5i°l *}$M*<}. °\ ^+o|. J^s] ifl^-i- *%aj 7f^ -Sr^7l^_ ^^.sfji, #7) 

£^ ^lli?.(otUTAi, Mj-g- v|)Jfofl OLED^l -MSl^^l 

^71-^0.5.. 7|-y -g-g- •s-^o] Bfl-7|^ -^-011 aisfl 7iiAj^ o|^ ( q«)-o|^-g. ^^sF?] ^sfl ^^)c-i(7^ 

A o' "?l*l]SUt : FPC)7^ "Ti^E-lt:- y\#^<% ^^^^1 Sife 3)51 BEt- 4iA}5lf-E^ <y#€ ff]^- ^ 
^1 ^! 3 cf. 

1 ^? ^11 2 *H°I)«-*1- ^1 3 ^.^Hl« i 1 ^*!-^- 5J°1 7^^c]-fe 51^- «a^lS}-^o): £c}. 
(^1 4 ^^H) 

4 4 ^aHH-*). -S- t'S°H 14 # <yvH^-^lM (Inverse -stagger) 5 ^ TFT*# ^ cjol-fil^Sl ^2:71- 

IP- 13-& ^^°11 4^- clHM^s. iJLAlS}.^ cJ-^Solcf, ^■\fQ|-(601) ft ) ?}SL<$ all 3 7)4(601)^ ^^€^. 
■a-8-^(601)^ ail c-1 °1 c l" (60 1 a)-, -§• ^ ^?}«t(60lb) ?1 «H el ^ «K60 1 c) # X-^^^. 

•fl -8-^(608)01 7)-^ xfl 2 71^(606)^1) "3 -S-.^ (608) >8r hI1JM<>1 e|(608a), -S"^ °l^^(608b) wfl e) 

& 1 *h (608c) * 

^*»4-i-(601 91 608) Afo^o^ TFT-&. OLED 92 4-E 4iA)-^-o] ^A^jgjq. a. ^AlofloflAi, -7^- 3)^(610)^)1 iE^?! 
TFT(604a)2> Sj-^-f (6l\)°\} TFT* (604 b ^ 604c) °1 cHiE^<?J ")]*.S.a-] £a]£]^ e^cf 
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OLED(605)rr Sj-ifc. 44(640)4, 44 «H}"f4641)4 7|]^-(642)# 51 -£44. 



TFT(604a)fe 7]|o1h ^#{613 S 614)4. 44*(613 ^ 614)4 4#45L4 ^44(612)4. 4 

^4(612)4 3^4E.4- 4(615)£ 2.4^4. TFT(604b)xr ?114£ 44^(620 4 621)4. ?114H 

#^-#(620 621)4 fl**^* *>344 $ga|-(612)4. 4<?14(612)4 3 %*)E4 ^4 4E*l)4(622)-g- X# 
44. TFT(604c)xr 7l)o|e 44(630)4. 7tl°lil 44(630)4 3 ^r45L-^ <§^4 ^44(612)4. 444(612)4 
3^4£4 ^-*<24 ^S.^ 4(63l)-§- 5L#44. 



4^4 ^Sfe °MI *H4£M SJ-.54. 44^-^-M14$ TFTS--C- ^ 2 ^ a) fgE)|.,|| n).H| ^ii^ «J-2J- dH^l^o)! Af-g- 
4 *r Si 4. 

*ll 4 ^4°flfe *H i ^4^14 441- 31 ££444 <r*m t 1 44. 
(all 5-^4°))) 

*] 5 -a4^°ll4. 3^#4 -?r*fl-B- ^^«-o.5i4 *114s)fe "114 *!44i4. 



-sf^i-e- tc^® m, iMii^ii .v$s.-?-4 *im**H4 4 4 1j S) je-^ **ahmi a-a- 7^ 

g-T-^fe **a o l 4-§- ; 3 =r 44. 44 4|J£ 3 3 ^ ^11 . 44 -g-ufl. 4 <£*}-;») ^.6j]o| c||Al A|-g.^ 

^ xi4. 4^ 5.5.4. ?-4. 4i 7}i, 44:4^- 4^ stfe 4fr 4^4 4*€ *r SI 4. ^4455.. °1* 4^ 
aMM 444 #4^45. 4"8"^ 4 s 214. 3^#4 4 444^r 3H 4444*1 £4, 4* 91 4**4 ^H-S.* 
oj| 444, 44 4S- 3 44--1-4 3^4 ^44 *)]4£|*1 344 -? r *11 -& 4^4^:- 4°1 ^544. 



3?H§^-SL4, <r±. 4^-, 4^ SL^r 44 4^4 4"4€ ^C-I^t- SL^r 4^ ^2l^#<>| A|..§-#4, cf^ ^ e] 

4 4-8-4^ 4^4 43** 4 4^^ 4* 4-8-8- 4«J| 4^* ^11 ^44 4*11 44^1 4# 

4-71! € ^ Si 4. 

E. 14^ 44 4^ 4th#4 ^4* £4*1^ 5U4. OLED(604)7f 7-|^§(603 ^ 606) 4°]°1) *fl^€4. 

OLED(604)fe- ^^4(603) 5.S. S4 Sl4. 4=^4 ^^4*^- a^4-& ^-S-4(609)4 ^4 44-(603)4 7)^1(60 
6) Afc]o|| Ml)-^^lc)-. 

•41^4(605)4 ^^)#{60G)^- 4^(603)4 OLED (604) 4°1°H ^ifh#(606)-fi- 4^1(603)4 ^#44. 

44. 0LED^°1 S: J 4°H cflit4^-S- £4^4 aI44,' TFT-& 9! 4-& ^4*4 *§-^2\SLS. ^^]^(605 ^ 603) 

4°H) ^i)^4 4. 

^^■#(606)^ 0.1 Ml 4 900^1(444 4^1) fe. 0.5 tH4 10^)4 4^ SZ4. 4 5 ^4°1H14. l/mi4 ^-^ 

% 43! SOG 44 3?!-* (606)^-5.4 4*€4. 

^■^1(607)4 in^ (608)^-^4 flfl-*(606)^£.S -£^-44. 4^11(607)^- 44#(606)4 Jr-#^45-Si .iL4 
?^5.5L -g-^-44 4«114. =S (606) "1 E. 14^)1 44i£5 i^ia Hfa}- 7^o)_ 7)^(601)^1 ^44 ^44 #5fl°fl4 

4^-#(C06)* 444444. 4*111- *-¥-*K? 44 ?J444. 

Ixl0 7 vfl4 lxlO n Pa(4444?fl^. 3xl0 7 M14 5xl0 8 Pa)4 4^4 4-§-4 -n-*ll(607)4 (608) 5.-^4 

(606)^1 g-^€4 -S-&4 444^1 «tl-6!-oll. 4*11(607)^- 4 thf- (606) ^ t#4-g- 44 -S-^-44. 
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2r-€ (608) 3.^*1 3 *t*(606)tf °-5L *i 3?Hr£ ^ ^ <?]*1] 4-^*1 

o| 21^*1 3^*(606)£: 4*1 *A *]1?|SH 7|^(6Q3)4 ^^^(605)^ ^ 

?]##(606)# s^a|Aiq o-S.^, tf-B^V ^5)^ 3 -f°fl ( *M Stt** <>I13°1] ^efl alM*) ^ 

+ (607)3.*!. ft. *?r7| *<a| Sife aJ-** ^ ifl^aJ-fi-S., *7], 7 r ^, 

o]a^ ui^h 7}>r SF.fc ilfr 7^7} A}-8--«a ^£ Si**. 5E#, °1* n^SL^ ^ ^ ^cf. 

(*1 6 

-a a| o|| on a) t -p T 7l ifl-fl- z)|.v*_# n-g.*H, r-LV)§:% ^A|^.o,s^-e-|oj o]^o| # 4)«R Aj-^-ig o.fi^ ( 91-9- ^ 

*J i« Jt*oj q;*|e| 7flAj^4. £4*} A 51, OLED*J *13 #4i*t <r Stl- 0 -"!. OLED^ «r JIjI. 

■4^.^. 5»1V- «*B ltfr*| H&ltf 4"8-tf-£-5L*j fl=#S|fe ^a.oU Ultf MalA|ol4.(T. Tsutsul. C. A 

dachl, S. Salto, Photochemical Processes in Organized Molecular Systems, ed. K. Honda, (Elsevier Sci. Pu 
b., Tokyo, 1991) p.437). 

A e)-7l -g ^.oll ff7] 7j|S.(ifl»rSa ( 3^)^ °r A 4 7 ^ 0 I JE*!g4. 




1 



(M.A. Baido, D.F.O' Brien, Y. You, A. Shoustikov, S. Sibibley, M.E. Thompson, S,R. Forrest, Nature 395(1 
998) p. 151) 

'$'A 21*11 i^'-S! EL *)]rj.(p t tt-tf*) 2 ! £*r*l£- ^>7]2f ?>o) 




Et Et 



(M.A. Baldo, S. Lamansky, P.E. Burrows, M.E. Thompson, S.R. Forrest, Appl. Phys, Lett., 75(1999) p.4) ( 
T.Tsutsui, M. - J. Yang, M Yahlro, K. Nakamura, T. Watanabe, T.TsuJi, Y.Fukuda, T.Waklmoto, S.Mayagu 
chi, Jpn.'Appl. Phys., 38 (1 2B) (1 999) L1502) 

^1*11 S-jIS EL 7|]rL(Ir SHS*)*) & #<>1 
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o.a-¥-ElSj Aj-4J.4l.fc. ^-f Jic). 3 ul|x] 4 «H 9) «. ^' ojcj. 

-Hr ^^1^0)1 14s. -f-^.fc 1 *)| 5 £-3 21 ^2:1-4 ^-f!-l-7|| nf-^ 

(*l] 7 ^Hl) 

"frS* -fi-7| eh^^ ?1# uj-HH ^234. 

£- ^AHi-H, *7| ^.aa) £4 <H<UJ#alt~£ $Nf*>fc- e|o| -jf 71 ?|)fLl- -?^^fc **M4-fi-B|*<>l q 

#5lolH. -g-**! ^o]Bfji£ xj^fja)^. f-S^ 7}-,;- @-^7]S|£) 7)4&tf«>|| £-¥-<H] 2)$fl ^ 

£ 15fc It*(n|3E.Al)s^El -S-^ 7]>t(^ ^AHl^ll^fc. a)^. 7>^)vfl£ ft ^0.3.^ -ff7] t#£(650) 

# ^^4fc 53^" S.A|S|-J1 #.Cf. ^-g-£- -*M 4)S.5iAl 7|-^*Ffc o|2]^. ^Ajg-oJ es|i( 2 . 2J|^s£)a|^l) o|E] 

•f-(Ir(ppy) 3 )4. Aj£sSS.-H 7|^*J.fc ^-7| u^^^-S <?J (BCP) (<»1 *h 3LSi£L -g^lCf *H'#)-§- -f^r 

E Bfi=L(65I)# -SM 1>^#(650)°l 25 40nm2l #£-5L ^@j^|ilJL S^nf o| 

3)-f BCP «><M j2.Jf-fc °fl -i-sll*)*) &fccf. 

^i£SL A|~g.l£)fc. 7j °.o]) i ^(uJ-oW) ^. 7 ) ^^#(#)^- ^-7] ^^-#(650)4 -fr^Hl" 'i v 



^-sMI ?>4. ie?^, ?l|eH 7\^9\ Aj-g-4 « r7 ] 7i|a# *h-f{-*ffc »J!^ll- f.j^.-a-o.s^ "fl€-°ll. 

-a'^-ft #-8- a|?V 7)7K|H) ^vy^ ^ S6Z 4M ti"* ^-fi-zrffc ^ <*W% ^l]3i*l-fc 'fl-«gj^ ^-*| <^£-^ 

# f"*fl 0|-T-°1?1«4. ol7f2] ^-71 2||jFl|§- BliiHA^. Af4»-Sf7l ^| Si] A) ( ^A\%.% $]z\] t>\+=lc>\) if. ^ 

^ ^ ^3 ai-te rY^ty^. 



°o'3 ^IS^Sl- Si^^-a- -8-"H & l| tfl* -§-Sfl^£ 7) A] -f r 7l Ut^J- 7-HS.S. A }.^^- ftc j. t . ^,040. ^-fc-C].. 

•fl-fr -f 1 ^-^ 0 ] Af-e-s)7l oj^ofl ^-sflsffc. MJ^- x]}^7> a}-§-^ ^ ^cffc. ^1^^ ?>fc-cf. riejuf, a. a]a)^^ ^cj- 

afl^t-ofl Slsfl ^x] ^fc-c)-. Ji ^AH)oj ^yj- «j-^ofl -fj-7) ^-^ 7)l^.Sj f]v.}He1 

^^(2-^s\^^)o]z}^- ; uy£.^Z.S.°), 1-21(1,4 - *11 ^ <*!! u| <ri i$ ) _ fjj (i 4 . u).a^^,j)y -Ja|(2-rHl 
^- 1.4 - Bfl "d S el EJA«. #al(i, 4 - s8^3!) ( «e) (2.7 - #0) V«H« SU 
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4. 

-M] 7 44°l)4 -?2--^t =01 1 vl|x| *il 6 44°fl* ^ ^4 #4 4"fr**l 444 4 44. 

(a* 8 4*H1) 

y. aJaH^- £ 4<34 aj*fl 444 44 c^H^oj #£^4 A4 4414 4^4 *H 8 ^MMH *11444. 4^4 
J ,JjjL S. I6a 0 ll S.4^4 4-2. >4 3 Sl5.Jf.7l- 51 l6b°)l 5f.A|S]<H 44. :s4 4^4 ^ i 16a g £ lGb^l 

>v t^- 4^-44 44*14 44. 

^4^' TFT(802)fc A A "Il4(8i5)«fl 244 ^* ^H. ^ efl 4tf (805)°H 4^4 HJfl<>)|- 7>44. .^efl4 
BlUd (805)* 44 *«4 TFT(806)4 7ll°)*= 44(807)<>l| 444°.5L 3^r44 44. *Hf *H TFT(806)tt 44 

¥5 e|o] (816) o|| ^y)3|o.s 344 4*1*1, s-HSl "11^(817)^1 443^- ?I44 5= MSI* 444. 

4 «Hi(817)-a- $•&!<> 21 4^ *R 818)«fl ?!7|a|o£ 3444 44. 

7lnHA|el x^ii?-7V *17H 8195- 5144 <8«W Sl^oj 44. ?HI44 xJ^-Jf-(819)4r 4?r 44(816)<>ll 4 
7l^| o.j? *)^£14 4£ 4£*l|4(820)4. 7ll 0 l^ ^444 £4^44 444(4?-4) £ 7fl4H ^(807)^-5- 4 
^44 5)4. tIWH 44(807)4, *fl 1 #4 4444 *«*("1SL<M) S 4fr #3 44(816) o.S -T^flAjiM 
£ 4 4 s»mei.a^ 444 4 44. 

--<!'; 8 4>-Ht=: 1 4*1 ^1 7 ^A|c|gsf ^-.44 4 5)4. 
(*1) 9 44°H) 

V. *JAH)^ rr 17 -g- 44 U^M^o] g] # . -^fij ft £.A)«C|-. 4 44 ^ofl £Aj 4 SjJ!. 4^TT 4 =f~ 

#4 3°I4. * 44°H1 4"& 42fe-M- E^H 3)51(901)4, 4-^4(906) 4 7|)^1S^ T 1 * 43.(907) 

* 4^4. 

-y^. sls.(901)fe a) an ^x|^e| (902)4, e)l *1 (A) (903) 4. 31*1 (B) (904)4. 44(905)# 4«144. 4 

tfs>a Y^.sj 7^.^, 4f-%i ^5.(Ss3^JJl t)14S)4 21144(A) 4 (B) 314 a)]444. 7ll°lJ?-^ ii4 0 l«l *ls.(9 

07)t- eil^l^4 (908)4 44(909)« ^"1^4. -^^4. "1^1(909)^ %^ A^^. S^-c Si4. 

j-2. aJa|o11o||a1, 3|^(906)^ 44 OLEDS- ^44fe 4^-fr# 5.444. 0LED4 <d? r *114 TFT 

4 ^ u^l 4 °q 47)^ ^#4^ ^444. 

ii^ h.4"1h1 sl5i(90i)4 71MHA s.4o)4 s).?.(907)fe 4 2 ^fl 4 -^4' : »ll» 0 ll 44 ^44 n-^B^ TFT 
ftoN P - All-ri TFTi-s. ^444. 

ti|^- r £ A| £ |x|t ^444, 4€- 7ilo|H^ .'=.4°14 ^ 5.L 7i- 4£JH906)# 45t4^1 7i)o|H^- ^4°l t H 4^.(907)21 
HV44o)i ^-y\% ^ 44. °| ^-f oil, 7flo|e^ «i4°14 4s» * ^ 7llfe -5-4 7j-^|oj, 7||o|e ufl4^- 

2. ne))^. 4H^l7f 444 ^! c}]4 414 H 43:¥ 444 4^-t-4 ^4^-5.51 ! fr447ll 44. 

4 4^1°llfe ^ll 1 M14 *H 8 4- A -l°114 2:444 444 <t 44. 
(^ 10 ^-"-l'-ll) 

.4 10 44^°114. 7fn4 #4^^ 7|44ofl 4444 ^44fe- fl--^ -# 4^4 4444. 
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^ajt^cHl ojsfl h|] e.| sj-g. *J4^ 7 ) o)^ jp. ^ *ytH-i-(804. 809) 4, ^7l (804 ?! 809) M)2] 

?7l^- *««1#(805 ?! 808)?+. ^*]-§- ^*5f7l 3$ el] ?Vul ^ (820) ?! *l-8-£ -'r*|-§ ^sj.^> 7 | ^ 

t! "fl^M#(813)-i- i^M. 

^E^oll ojsfl uH^o^^ *J4^7) «»)^ 7|#(802)-§- 3 7|1 (unwinding) a] 9\ 7| 41 *> «-{801)4, uf^-g- 7}- 

^ ^°J- 3-§- #4(810)4. ^-^sLAlF. 7)^-t\^ 7)-<a7|(811)S- ?.#*Vcf. 21*1) «HaH "B^SM 

s ^»l(809)fe 7|#(802)* liQWA SU} -1(803)4. B)7J!-g- 7 >^| *}oj. ^.g. #^(814) ?! $^£L3_*\}£. A 
^*Vtt 7f<S7| (815)# i^fj-cf. 

7l#(802)£- ^7)1 -I-(801)S-^-e-| t! A % (803) S. £1^4. 

a. -^aI <4joiMi, aJo]-?- ^Sf-g- 4°) (804) ">1M ^€4. «4*?-sM|. (804) M]2} ^7l<>M Ei ji _ 74 

^if-ofl 21*1] 0.4Pa-?- -fr*l34. »l lOsccm -fr^S) 35sccm -fr^ «! 5sccm 

71- ^3€4. 



«»H (804)M|°H ^ ^^-S- n -M ^<J€ 7|#(802)<>) <a^r^^.5. >»»1€(805 ?! 806)-g- *4sU. 

c)|7]^-SHl «H*l?i4. 4^1(812)7} q-%H\y) ?l i-) ^ (820) °\) 4*)| 7|#(802)"tf°l) *!-8€4. *^H*(8 

05 ?! 806) °cf4 £¥b &|J4-**} g=f-^l 4*11 ?Iir.°-?- «]14£H, (804)44 ^-7|<>M- ql7|<tfo|| <^s|| 

-i- #j1 4^ <^$<L3. -n-*)4£4 *»1^%14. "14. ^ 7fl l9tH*(805 ?! 806)°| Lll7|°}«i) i])-x|ft}7) ^ 

*11 Af-g^l^x]^, t^o-^i t4e> <a s>u)-si ^4£# ^ o|uf, iiJiLc)) nj-e)-, 3) o)^-a) ^»*l#-g- *1)^4^ gf js. 7)^ 

44. 



t-4 (812)5-4, <mSL3. <t &tt # 3 -HI ihl! °l £ -^MH^ A^-g-^lcf. -t-^l(8I2)2] ^-g- o|j^ 7)tK802) 

°1 S--?-^! ^,'11(813)5. 7]<ls|;u. lidlAi, ^-8-^1 ^xl(8i2)# 7^5)7.1-71^. 



A** ^^SV7|l t -e A l °1) 7.-) _ 7)%& 7Y<gt\y] igrzy) ^tt 7 ). 5)^-^ ^S^A] ? l7| f| « ?1 H lb" (8 1 3) ^ 

^11^^^. -"r^l7> 7f<§oj| 2]*]) =JJ -°J). 7}'§ -tfhfr *^^n *F.<H1 tt^sl^l af-°-^. s"JH. ^4 

tJ-^°)H ^S, H^lfe o).^ o|.fi sgst J70]- 4,-^ tt- jioj- - oju^. 7 )-<g 

^r^-a- ^H»ll Tl^sl^l ni, 71-^^ 7}<g7l A)-g.&).a} ^--aj!^ 5^1^. ^x] 7 |- ^^0.5. 7j2}^x| o jjrJ1 _ 



3 flofl ^^l^o] sjTjsi^ 7)^-(802)^. ^^-M:(807 ?! 808).?- ^^4^, ^tH(809)°H i£^*i4. 

^Hi-l-(807 ?! 808)^- 5L^7^ EiJ£ -^7,)- ^F. f-^l 2lsfl «l)7l5H Xl-S.H, ID »1 (809) Ml 21 ^71^^- n|] 

7)^0)1 'S^-a- ^7<) o^j7 ^ ^&°.5L slel) ^1-?S)°1 'J|4, ¥ 7(1^ ^o]-^(807 ?! 808)°| c|l7l^2l 

^^l*}?! $|S|) A^^-El^'L^ ^-?-«Hl tr}4 t)x-\S] *»tHSL ^ ^cf. ^.8.°H 42} -55 «J^*1 *™»l#-g- all 



4!el^- A !- ; ll^# 4ol s« h) ( 809 ) o|| a) 3^34. ^j^|. 7 || m h) (809) Ml 2) ^-7l<y-g- E^a. a-4 -W-^il 2l*]| 0. 

4PaS lOsccm -^#21 31sccm T°r^2| ^.i, 5scc.m ^4-. ^ 4sccm -iV^ N 2 0?\ 

n 4°1] -tl-^^-M- ^^^} 7l^-(802)^ ?J31 -§-(803)^) 2)*1| 7ll^S)Je}4. 
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4£4 ^-3:^ -T- *H°il 7l]44 "6-3 4-&4-£- 7}4^r 7>iL4 #4^3 7|^S) cfl^ AJ} 

AV-g- -g- 6] SJ. 7)| 44. 

4-sV, -a«J€ ^s}^. faWSfl^a "l-T 0 !?! 5 ^^l^ -4**1 4^1 S.Wxt WHS 

4*l-i- 4 4M<44M 4>342i*l"J. ttUe|<H'4s| °H SHr4. 7 |?i °I4 44 

7)| s, S b-1 4 4 3! 4 $3*1*] &-2-"l. allcH^ -g-3 £L4 3* ±*A<4 t*1 ^|sn ^ 44. 

u)3. 7||e| y)-§o| ,m. ^ja|o)|o||a| ^sl^tf, -su E£-t a °I44 H||ei4 4-g-4 ^ 44. °IH ^-t-°I. 

^e^.g. 44 ?!44. cfl^ltfsl <a$-g- •tf-?t|«t-7l 4$ «*»1»>. *r*lfi- »l# 91 4*€ ^41- % 

444'! ?|4 z-t- ^thSi #3-°--?- SS-fi f-^-^^. 

SF.sv ul)s)o-l ej-§4 -g-?^ 0)4 4-g. 2.44^ cf# "«-g-4£- 42) -&(803) f-dH 7|4(802)-§r 43^ °1 . 

4(801) >:3H t25|£ *I143M4£- ^7)11- QV4^-o.s.«) ^3 ^ &4. 

A 10 ^]^!<-i^r "II 1 4*1 A 9 4*14 ^4 ?J4 ?.44 -r Si 4. 

(•<l| 11 44 "ll) 

4^1 vHM. It* iM-S- A l-§-s|-^ 4»M^fe cl^#flH ^"Hit .v.c* bd-fi- ^tf 4^4. 4^ 
ofl^i a 4 7)44. 4eM. 44 440)^- 444 44 7|7|-^s) c]^#s|o| 444^011 4-8-4 ^ 

544. 



£ «h^o|) 44 4i3 4# q4°|i-t <4-g-*t-fe #7] 7)7)s] efla^t 4"I14*. ^IH ^V^ir, 43^ 4 

si:#3lM*{*(|J=- 4^ ^U-l-5H°llr), *8-«a ^]^ E J«-. SL^S. 4*8 4 M M^#(?V .2.4.2. 4 s>-^5l. #i<dS-M- 

# 7)|^^a) ^|c|e^o| o|n)x]# cl^-g-cflolsl-^ c|^S?|]ot Cjufol^S. ^-U^V C] rtfo) o| ^o)^uK ^ 4 

7]7|-^2^ if^ °1M- <:> I S. 18a M)^| 18h°)l S-^SlH 54<}. 



E. 18a^- ^411 ^1 ?M|e}© EAl&j-ii °lfe -2-^1(2101)4. c^§e)H -^HS(2102)4, °l a ]^] 'r't! -frM 

n(2103)4. ^ 71^(2104)4. ^^f £11(2105)4. ^^1(2106) ^^5el4. 44 ^ 

c|4o|i:i=. u)^^«H]o| f r qH(2102)°U ^. Xi4. 

Jr. 18btr SLA^jl &SLv\, o| ^-^1(2301)4. cli-.l-Ei|o) -B"M J?. (2302) 4. ^^1^1(2303)4, £4 

7)^(2304)4. 5.S ( 2305) ^-«LS. -^^40] ^4. a. w}-TgoD 44 ^^.4 4^- ^40^.^ c|^^2flo| 

(2302) ^ll ^ S14. 

E. 18cfe 47e)^ c)^^eflo| (S )|c #4 eflol)!- HaJ^jj ^A4, 4^r -&il](2501)4. cjiS^o] ^-qE(25 

02)4, -Pr4l= (2503) ■t 1 ^4o^ c^cj- 4^o|) 44 ^))^4 4^ ^40)^-.^ 4^-&2l| 4 frM-S(2502) £ 'l|- 

4-8-S^-5a4. 



IjL I8dt:- ^i4# 511-2-°), <>1^ €-^(2701)4. tJ1°1^(2702)4, ^^€ell°l -8-4 H (2703) 4. -SL^ 

-2. 43 -8-^^.(2704) 4, 5.^5. #3 -f r MS(2705)4. 2x4 7|l-(2706)4, 4-¥- ^ ^ 5.^.(2707)4. o Jefl4(270 
8) f-AA ^AjS]o-l 5J4 iL v^-^o]] uV4 7|]5:^ 4^ c| hH ^ ^^#40] fv|B (2703)^1 ^-g-« ^ 44. c]^ 

-ftei|o| *MS(Z703)4 4^-yi "11^44 44 €-4*# ^l^l-Olo] 4fe H-i-cl 44fe a. 4 43^ ±- 
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««M"f «?-a 'sa* q^#eiio) « *m. ^&«o| o. # 7>x)y| ^ q 

olMnflol-a C| ^ § f-l| o) o\] ^^^Cf. 

qMH^oflAi, Jit* '£#•?-»-§- lis sj-fe ^ji? 3 a* t|A| 

44 ^o), £ ^igoj ^ufoi^g. Al-g-sH fl* 444^1-4 -g-g- *)4?l- -^o] 7) 

71**151 *i-8-^ «4 £5 Ss!4. -g- ^a|o|s| ^71 7|7|*£ 7|| i l0 ^UHl-a-ojl ^^ol cl„l 

- 4eW, 4^4 iflej^^i-sj a|£*i| 01*11, hj]o)^ .4^. ^ ^ U ]-ofl 5 <go] «-4flH« wax 4€*- 

BIleJcH «J-#o| ^7)14 -tVi7f fl-7] y-f-s]-^- 5J-£- jfi^- 2 -^- #4^ ^ 514 Sit> ^4 -^ij? °1 

sfl ^eH -^o) ^0^1^ 3+ 41 a, 4^ Bfl ^o, o^o, ^ 7]l+ ^ ^^^^ J 

S.^-. «NH -41-21 -§-*) 4^ 7Hfe -§-3 °|# ^«>1 «1| el <>| ^« Afo)^ 7 fl^s|ai rzeiMi ^oiq- 

£H 4o| Hi) EH ofo| ^ 7 ^ x ,^ 7 ., c. 0|)il ^ Hl|ej£> , g, 0)) 0)sj) o 3 0.5! ^^o| ^> 

>4eM. ^* 4t "HeJ<H e^s| -f, -a* 42)^'^ -^lsf ^°J?> ^+o| E H ||ci^ sh h) 

«ll ***ms. £-7|4 AV4i2i %)^» jr.4^^-s s^, «y «■ 5-<?4o| o| 5 j 4* uiiej^iufl 

( 57) *» - : p- »| vl ?| 
^11 1 ?l#-4; 

7||2 7l^-2f; 

^7] 7fl 1 7lJS32f ^7) ^)) 2 7l4£j- A|-o|o|l ^ Aj ^.x|-«2l. ; 

^■71 afl 1 7)^2)- ^7) A^)ol| 4^0) j *lo1 ej- ^-3!}; 
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'4 2 -A®*} ^A ft* ^Ml ^€ 4=r ^ 3 ^ti^l-: ^ 
*ll 4 ^"A-e.- VA JM 8 *! 3 S"a^# ^^el 4€- -g-^-a- 7}*)^ Hk*k 

A\ 1 Stl«H*l. *l) 1 7] #4 *1 2 ^l* f 1 sm- 7>.ft.^* 7>x)^ c]4ol>-.. 

?i.sj|olrij?- ^ ir £- s -V- *M ^'."SlJe! °l^= »I-»4S- J-H-sK;- tl «V rt l 

4. 

*d 1 sh^i, 4^2} 1 sa^«nr4 *fl 3 ^s^hi- -6- *m °k v £- a**, -g^e •» 

^al#, ttJp-ol* , a-^- u ) J &- a**, ^-T-"] b- tf^SHi- ^ ^^- d 1-h- -tta^-M-SS. n^Sl a-g-.S.SL-9-iM ^ 

^^J- 5. 

Aj-oi^j-^-va ^ii^a] ^^Js] a#o..si^-e1 -t! a> <H^- ^M-i- ^»}°\^. 

^t 2 -*^ 6. 

all 1 *<H1 4€- ciufoj^ 5E.^ 2 e AA°\] SX°\ A ], 

u|cjA -7H|el, i^|*ll! "J^"^ ^l^-Mel)°l. A^ *J"'a *l^¥l. ^"-^ ^ -TM|-g- ^_>i 31l;7|2- 7^ 

.Uf-O-J?-^ t}«|5lfe ^7.> 7|7l. 

^] 1 7]^4: 

^11 2 7}^4; 

-^7) 4 1 7}^ ■$■?] Ml 2 AfoHl -<gAj^ j tt>^ 4,7.1- n) uj-y^ £ ^ «M9) Sf; 

^71 7fl 1 7|&4, -^7) ifc^-gi ^ A ^ Sy^^El A|-0|ol] 4^c,| M] ! ^.g Ql-i-^; 
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^7) 3f) 2 #7] y}-^- ±x\ ^ ttJ-Hj- 5.®?]^] Al-olofl vy^<g 3 ^«)yJ-^. ; o. 

^•7) *i] 1 7|^-3f ^7] 2|) 2 ^j-sa-ar SH}^el Og. 

*}v+ ^| 2 *l) 1 *3<S«1"& ^-SJ ACf -g-^^- 7^51, ^V 7 | 0)^0] 

« • 

^=?-*} 8. 

^T 1 * 9. 

^t 1 -^ 10. 

7 *cH XH*1. ^7) 4^r2| *H 1 #7] ii--t2| *)| 3 ^<^f=- ^ §m o|#£. ^jo)^ ^ 

3.3-§\ "tf^-PlTs- SJIt, SH^Itt -tmiHS- 91 £-¥-"1^ ffSl-g-S!. ja-i-Ail-Y-ei 

^*J- 11. 

*ll 7 *<H) 5U°M. #71 *H 2 -y-7] 7fl 4 ^<?i°t sjuf £. ^-c|o]d]h. ofiil, fel«H£, -g-JM 0 l 0 l 

^T 1 * 12. 

*ll 7 mi 4ft ^w>o|^§ 7| 7H 5a«H^i. 

i 

'u|rHA ?}nfleh r^fi ?H1^-, <?i^ & J cj^-gcflo), ^ t$x$ + s\<±*£ ^? r t\ ^tfl-g- ^ji 0^7|£ 

'd^^Tr 7)7). 

^T 2 -^' 13. 

i 

I 

71^4; ! 

* 

i 

±.7\9\- 

4>7| 7|a2-4 -^7| M aM<H| 4-t-s| i *l<y "21*4: 
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^ y| 7 1 # ■& i- >i n *. «fl i?| «| , 

tf7| S>L} 0|^a) *1| 2 Sl^VM* *H I 3191^* 4^2) -§-?J J±Uf ^ -g-r^-g; 7\*\5L. ^7) S^uf 0)^-0) 

*l 4 ^J^* A o V7 l 3 AT-s\ *l| 3 $ti«HR- -S-s} .'icf -S-«U- 7M& 

^t 1 -^ 14. 
Q-^W 15. 

x|] 13 ^o|| f-a|->i<M£ #s|cH|EfliL S cj ?K'4 L fl °1 H , * ^ °11 U a eM£?m o lE 3* l-cH^tA H 

^t 1 ^- 16. 

*ll 13 *,H SH*I. ^7| 4-r2l 7il i ^.<?!^*4 #7) %^2) x|| 3 ^ojpj-s- ^ §V4 "l^fr ^e]3L 

?=Wr. I^'I-h- tHMfr t? ^ °J"^- u lTf n#o.sL*El a! 

^^*o v 17. 

n|s. 'H D ls.. 'li.^olfs-M! ^ 6 H^ A 1 "Ms a^ils 41 e)€ o|.V. 5K}§ i^^Tr 

^T 1 ^ 18. 

7<| 13 iMl 4^- 'ft^ C|H)-ol>i# Ifsf^r #A 7|7)ol) SHA], 

11)^5. cM<M ?|u)|eK <;!-7j%i c|il-el|o). *)-^ * o v*| a^ej. ^cfl-g- ^y. <2<t7|5L ^3 

^T 1 *^ 19. 

7| J S: I! F; 

-*7l 7|^., -^71 ^4 71 S'S^^EI A}o)oll ^Aj^) -^Sf-O) 7 fl 1 ^1*4; 

>fry\ *i^2) i ^.<a^l- A\o)s] z\ ^7_Voi| ^a^ o]ajo] 2 
4^rSl a)) 3 *l<?t<44§:; '.<> 
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-8-71 tftf rfc4 g «W S«^l^Elfe -JM 4^*1 afl 3 ^^o 4§4 7|€ . „ Ho|) ^^sj^ 

^7| ^uj- ojtffi) 2 ^ ^ j ^ 

20. 

*ll !9 58°!^. #7) 7]#£ 71-JL^-g- 7)-*|fe t]Hfo|^ 

^T 1 *^ 21. 

^t 1 ^ 22. 

*fl 19 *1 tfoW, .1) ! 3£«t*dj. W 4--r^ * 3 * «K ^* ^5-1- A> 

^T 1 * 23. 

^^^"24. 

*i] 19 a}-& t!-# cju^l^f. 5L^*].^ ^7;)- 7] 7H 3X°W. 

^o^Lf'A^l^l^' C, -^ £ fl°l- 3*3 g ^Cj-fi- ^Ji «*7|il 

^T 2 "^- 25. 

*1] ] 7)^-4; 

^1 2 7|^2f; 

1M *fl 1 71^-4 -y-71 *|| 2 7|Jfr A^ojofl y>^- i^jq-. 

^71 ») I 7|^i2f <$7) i4 A|-o|oj| 3^3) 4^0] x) ] j ^aj 



- 37 - 



-5-7l]^-*l ^-2002-0097028 

^•7| *il 1 7|*-4 -^^-$1 4 l tfti^H* M°)4 $Aj«a .1] i 3?H§-4; 
4 2 ^1 ^ ^'"^ *H 3^.^. "-I-* 

-#7| 4 2 71*31- *Kf ^1 *ll 3 ^ -'•I 0 ! 0 !) *H 2 2-^^^, 

?1 *ll l 7^4 V] 4 2 *eh^«J Aia. fl^SM. 

^7) *m o]^9] 711 2 *:1*"-1* H--rSl *l 1 3 SI* *WI W *1H- 

26. 

x|| 25 SH*H*i. *ll 1 7|*4 2 71* * *V4 7M-fe fl* cl«foJ&. 

^T 2 -*^ 27. 

^t 1 ^ 28. 

A 25 *<H JU-H^i x)| i g«aeHr4 JM*al 3 *!<a°4t- * *M ^. 

o^-oifr tt^ol* tf* n l* -SHI** u ^ tf*»li5- tl-^s} tf**s. hMSS a*£.3.*Gi Aj 

^T*i 29. 

AM*3.*a « 4**1 *-*\&. -V'^€ -1#Aa^El Ajs»3 o|- *W» Jf.?)-*Kr tf# U)uH^. 

4 25 c|*»M^a aifr*Hs 7l7hn sl°H. 

BlcJA 5rh«B Bf. i^IU ?1-T,fla>. o^* clA^^ol. *}%v ^ sl^vg ^ft^ ^ *d|-g- =8 a. ^€ 

^ I 7)* *HI ^1 1 ?!tl-## ^-^slfe 

-#7] .1] i ^.^^l 9HI H* ^7}2V «V -^Ell- ^Ajs}.j=. ^ojV: 
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-a- 4) 2 stt#-a- *«n *U4i di«i 5>4; H 

-iM 41 i 7|fl-fr 4M*U, 41 i 4>l^«.s-«) W 4) i =a^* ^#A| 7 i^ a. p. 

41 2 7l?!4 ^-7| 4l 3 7|^ r #e}^^ 

tf7l *>4 ojtf <j| ,„ 3 4< , a , ^ 4 ajaln 4l . 0.3 ^ ^ o. # 7>jq _, v . 

41 5 #7) 4*rS] 41 6 ^yn^ f: ^^o, ^ ^ o. ^ 7f -, ]& ^ cjaH ^ ^ ..^ 

33. 

4| 31 tfo( SMa-I, ^ v 7] 41 1 -^El^t- 3£fl^fc clHfo)-^ 4]^ uj-^ 

^T 11 ^ 34. 

4| 33 &<>H. ^7) 41 1 Af*^ 4) 7-) c^ul-o]^ 4)3. 

^ 35. 

41 31 *M 5U°H. #7) 41 l ?j^-#-a- SOG# £tf*ftr c]h|-«|^ ^ 
^t^J-36. 



37. 

4) 31 *cMI $M*J, ^7l 41 l 3?l-#£- cflo]*) t>j,g- 4|7|sl-v- c)4o|^ 4)s 

^T 2 -*^ 38. 

41 37 W fl*M. tf7l E flo|^i *A *Wn| C flo)xi, ^4 q|a|i>) 010)7-1. YAG flH4 g| YV0 „ 4M *i 
^t 1 ^- 39. 

4) 37 ^ol^, ^7( SUM*] yag !flo)^ s .^. E i wv^.^, 7)^4, 41 2 Jl^4 ^ 41 3 Jis* # o]^ giU-oi 
«^uH^ 41^ " 

^T 1 ^ 40. 



t 
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41 31 *iHI Sl°H «m *ll 3 ^ a -i4, *W °h v s| 41 5 *V>4fe- I-e-H*l^. ate*. f-Bl«M=..- 

oji 4)Sfc h 0 v^) 

'II 31 *<MI fl<»H ^'l ^-r^ *fl 4 *Hi ^71 *^S1 41 6 ^Sl^**! 

42. 

4| 31 *<I-°H StH-M. f ^»M£ «iM°|tls. U*. fcaWtf.HMH. #aHl?U'! E^X-Seil 0 !?: 35 fslllt! H 

^^-•^ 43. 

t# 4li*)-*r ty-HHI Sll«>W: 

All 1 *H1 4 1 ^Ith** $^*Kr 3 4; 

A <M 41 1 *»1 l ^fl^-S- 5! 4: 

A ri-7l 41 1 *A c d ,1 \ ?H1 :M-4 ^ St^l^^ ^^*Itt 34: 

41 2 7}&<$ a* a}o|o)| sVuf oj^2l xfl 3 7)]4lsM 31^ *M=*I 4] 4 ^7) 41 2 ^.?! 0 -h 

41 2 3)811 34; 

#7} 4| 1 y]?!-g- 4|?|*VH. ^71 4| 1 ^|7l«-o.S.H ^71 41 1 « i a«l-fr ^#^17|^ 34: 

^11 3 7)#u|H .Vlf^i, at Afo|oD sj.t| o^sj 4l 5 *K14°I 7lMl*M Stl^r 6 Stl"-*** ^ v 7l 4] 1 ^-3 

4* 41 3 Att^fe -1-411 Al.V.o]| r-H^I 3: 

a)-7| Hll^s) <a^2| FPColHl #4-7} 71-?! ^^|^. a^^OsL^I ^H7l>il°.5. ^^£l£^-, 

^1-71 41 2 71^1-4, ^7) 41 2 ^9-144. ^ 7] SW 0|^S) 7 |) 3 ^«^^2K ^7) £1 41 4 ^'5i^'#4. -*7) 4) 2 3 ^ 

^7) 41 2 71&4 ^"71 41 3 7143-& %#t±n<L3. ^^SIjI, 

^7) t>i+-ol^Sl 4| 3 *1<2^£- ^--t-Sl 41 4 ^^Hi- 4^21 *N it 4 7 1- X ) ^. °1^ V ^ 

41 5 ^<an& ^71 41 6 7 A z \s\ -s-^ a. 4 ^-^r 7v^ife ciuh& 7fl^ *9-«a. 

^^-*J- 44. 

41 43 *M 5tl<>H, ^7) 41 1 ^1^-t-S- =1 -Tr4lfl: 4)7Hfe ^40^ 41?- 

45. 
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4 43 *J-<H) ^y] 4 l -y^lS-i- x.W$= 

46. 

^T 1 ^- 47. 

*fl 43 -#7) *1) i ^^-^-a- SOGft c]m>o|^ ^ « 0 Mg. 

^T L *^48. 

'^nM* 49. 

^t 2 -*^ 50. 

*11 49 -^11 3H*i. e||o]^ hj °. sj-A. ^-^i ^ A |„| eijo]^, B)|o|^ t yag r ^ WO 4 cflo]^) 

^! 49 '^Ml 5t4«H-*l . ^-7| YAG bJM^sl^&I 7l^-iiK 2 9J *f 3 # *m«a 

o)i 

^T^53. 

43 *8"<H] 5ti*H-*l. #71 4 ^^^ ti-^ ^7] 4^5] afl 6 ^.tf.^^l ^a)^ aJsj-g-. "tf^Sl 

^T 1 ^ 54.. 

*D 43 SJ°H. #7) l-e^e^ §5H]«H|h •*!-&, §^?>Jit-i|oiH. l-eHlU^! Elej| = ^-^oje f cjol|^^ i+ 
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